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BOUVERIE HOUSE - 154 FLEET STREET - LONDON - EC4 


TOO MUCH NITROGEN? 


ORLD production of nitrogen in 1956-57 is estimated to have 
amounted to 8.05 million tons, 42% of which came from O.E.E.C. 


countries. This figure includes China but excludes Russia and 
other Eastern European countries which are estimated to have produced 
over 1 million tons. Of the 8.05 million tons 6.75 million tons were fertiliser 
nitrogen and 1.3 million tons technical nitrogen. In the U.S. production in 
1956-57 totalled about 2.9 million tons. 


The increase in total world capacity in 1957-58 and 1958-59 has been 
estimated, at 650,000 tons and 700,000 tons, each representing about 8% 
of world production in the previous year. In the U.S. in 1956-57, nitrogen 
production increased by about 12% as compared with the previous year, 
but forecasts suggested that during the years 1957-58, 1958-59, the produc- 
tion rate should be very much slower since investment in this industry 
was beginning to slacken off and there have been over the course of this 
year suggestions of over capacity. 


The June Aikman report estimated that in Europe, production for 1957-58 
was about 4,630,000 tons against 4,170,000 tons for the previous year, and 
that in the U.S. the large theoretical capacity had not been forthcoming. 
It was, in any case, much above present production which has been estimated 
at about 75% of theoretical capacity. O.E.E.C. estimates for world pro- 
duction in 1957-58 and 1959 have suggested that production might be 
expected to increase by 11% and 7% respectively. On 1 July 1957, total 
production capacity: in the O.E.E.C. area amounted to 4.1 million tons of 
nitrogen. against 3.8 million in the previous year. The increase in capacity 
was thus 7%. Increases of about the same order are expected in each of 
the next two years. 


Estimated distribution of production and consumption for 1957-58 and 
1958-59, according to the Aikman report is as follows: 


(In Thousands of Metric Tons of Pure Nitrogen) 































1957-58 1958-59 

Prod. Con. Prod. Con. 

Europe and Egypt 4,630 3,895 5,180 4,130 
United States 3,050 2,900 3,150 3,050 
Canada and rest of America 510 295 570 330 
Asia 1,220 1,585 1,340 1,710 
Other countries 95 305 95 345 
9,485 8,980 10,335 9,565 

Less for industrial purposes 1,525 1,525 1,625 1,625 
Total for fertilisers 7,960 7,455 8,710 7,940 


Figures released from official U.S.S.R. sources indicate that production 


since 1955-56 has been as follows: 


1955-56, 626,000 tons; 1956-57, 710,000 tons; 1957-58, 750,000 tons. 
It is suggested that there is no reason to suppose that in the next few years 
the rate of increase will be any more than it has been in the last six years. 
(In 1952-53, U.S.S.R. nitrogen production was 470,000 tons.) 


In the Far East, Japan is the greatest producer, but in the main their output 
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has been largely absorbed by home consumption and ex- 
ports to other Eastern countries. 

Within the O.E.E.C. area the rate of increase in nitrogen 
production, has risen sharply since 1955-56 (a 3% rise). 
In 1956-57, production stood at 3.45 million tons of nitro- 


gen, a 10% increase over the previous year. This increase, . 


it is considered, would have been even greater if export 
difficulties had not been encountered. Nitrogenous ferti- 
liser production rose by 11.5% on the 1955-56 figure and 
amounted to 3.01 million tons. In particular, the amount 
of nitrogen used in complex fertilisers increased by 25% 
and there was also an increase in urea production. Tech- 
nical nitrogen production, however, at about 430-440,000 
tons only rose by 4%, and accounted for only 13% of 
total production. 


Nitrogen consumption in O.E.E.C. countries in 1956-57 
was 7% more than in the previous year (i.e. 2.57 millions): 
The use of nitrogen in fertilisers at 2.21 million tons in- 
creased by 7.5% and technical nitrogen consumption at 
362,000 tons by 5%. Consumption therefore increased 
more slowly than production, and it has been expected 
that this tendency was likely to continue during the next 
two years. Increases of 7% and 6% for internal demand 
have been forecast, as against the 12% and 9% for pro- 
duction. During the next few years, therefore, it is likely 
that the surplus of production over consumption which in 
1956-57 amounted to 928,000 tons of nitrogen (equivalent 
to 27% of production), will become greater. 


The view taken by the June Aikman report was that as 
consumption had been showing an increase and that 
apart from U.S. ammonium nitrate 33.5% and liquid 
fertilisers, stocks were normal there would be no surplus 
available on the world market. This suggests that present 
production did not essentially exceed requirements and it 
has been considered that European nitrogen producers 
would enter the new fertiliser year without stocks of any 
importance. The same was considered to apply to U:S. 
producers. 


All over Europe production facilities for nitrogen and 
derivatives have been expanding. Now, warnings are being 
given that care must be exercised in extending these 
facilities and even that it is time to call a halt to expansion 
in the nitrogen field. Speaking at the tenth congress of the 
Association of the German Nitrogen Industry” (Fach- 
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verband Stickstoffindustrie), Dr. Timm of Badische Anilin- 
und- Soda-Fabrik last week stated that no new nitrogen 
plants should be built in Europe in the foreseeable future. 
Unconsidered further expansion of the total capacity of 
the Continent’s nitrogen plants could create a serious situa- 
tion in a market already covered by present facilities. In 
particular, Dr. Timm suggested, no West German producers 
should extend their artificial fertiliser capacities since the 
country was fully served by the existing fertiliser potential. 

Within the Common Market Area, said Dr. Timm, West 
Germany stood in a good position in the nitrogen field 
as long as the country operated under the same conditions 
of trading and manufacturing possibilities as the other 
member countries. Although production methods are fairly 
standard all over the world, the basic materials used in 
production is not. Countries like Germany are, therefore, 
somewhat at a disadvantage in not having natural gas at 
their disposal such as Italy. 

West Germany's nitrogen industry production totalled 
1,200,000 tons in 1957-58 as compared with 490,000 tons 
in 1949-50. Of this 1957-58 figure, 1 million tons was worth 
DM1,000 million (approximately £83 million). This produc- 
tion increase is reported to be, however, too fast for home 
demand, which is of the order of 40kg. per agricultural 
consumer annually, compared with Belgium’s 40kg. 
annually and Holland’s 90kg. annually. During 1957-58 
full use of West Germany's nitrogen production capacity 
was possible because of good export sales, but there is no 
real hope that satisfactory exports could persist as every 
customer country is building up its own nitrogen fertiliser 
industry in order to become independent of large-scale 
imports. 

The obvious outcome of this trend is that surplus produc- 
tion will have to be stocked or sold on the world market, 
consequently with production nearly everywhere not reach- 
ing the levels forecast for 1958-59. Competition is being 
encountered from increased U.S. exports to world markets 
and this competition is likely to increase when the major 
European producers try to increase their exports. 

Prices for nitrogen fertilisers a few months back reached 
a low international level (£14 per ton f.o.b.), but it has 
been expected that prices would become firmer. Cheap sales 
by European producers during the first half of this year 
are reported as not having affected prices in the U.S. which 
have remained firm. 


NEW ROUTE TO EDTA 


FROM Hampshire Chemical, Nashua US, comes news of 

new route to EDTA (ethylenediamine-tetraacetic acid) 
and its derivatives. In the new process hydrocyanic acid is 
used as the starting material instead of the usual sodium 
cyanide, with formaldehyde and ethylenediamine. Use of 
hydrocyanic acid is more economic than using the scdium 
salt, since the cyanide radical represents about one-fifth 
_ Of total raw material costs and the price of sodium cyanide 
is almost double the price of the acid. 

All types of amino acid chelates can be formed using 
the new process, and a completely new chelate family will 
shortly be available. Hampshire Chemical have stated that 
pound for pound in many applications, these new products 
can enhance chelation power by as much as 50 per cent 
over existing commercial products. The chemicals are 
not new but production costs have been such that com- 
mercial use has been out of the question. 

Dow Chemical are reported to be using a hydrogen 
cyanide process and recently they reduced the price for 
their liquid tetrasodium salt of EDTA by as much as 20 per 
cent. Another producer is Geigy with a production unit at 
Alabama. The company, it is suggested, have changed their 


process recently and are believed to be using a modified 
Bersworth (sodium cyanide) process. 

The shift to hydrogen cyanide as the starting raw material 
means that as the material cannot be economically trans- 
ported by road, nor can it be used in congested industrial 
residential areas, chemical producers cannot enter the field 
freely or even expand existing facilities. 

According to a US report (Chem. and Engn. News, 
1958, 36, No. 44,.25) there has been much activity in 
chelates recently. Current U.S. market analyses have put 
the outlet for chelating chemicals at about 11 million Ib. 
per year. Producers in the chelate production field number 
about 16, having a combined capacity estimated at 75 mil- 
lion Ib. annually, although many of the producers suggest 
that this is much too high. Nevertheless, while there appears 
to be some over production in chelates, it is believed that 
they are likely to gain ground in due course, particularly 
in connection with detergents, soaps and paper. Other likely 
outlets are rayon, textiles, metal cleaning, cosmetics, phar- 
maceuticals, radio decontamination of radioactive fallout 
and electroplating. Hampshire Chemical are also interested 
in agricultural use of chelated metal salts. 
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Professor Bawn Suggests Analytical 
Techniques for Identifying Polymers 


Tells Tribunal that Their Molecules Cannot be Separated 


N the third day of the polymer tribunal, Mr. S. Gratwick continued his 
examination of Professor C. E. H. Bawn by asking if he was satisfied that 
any One of the four polymers in question could be identified. Professor Bawn 
suggested ultimate analysis as a guide to the empirical formula, use of infra- 
red spectroscopy and suppjementation by depolymerisation and other chemical 
technical procedures. A burning test, in the hands of an expert polymer 
chemist, could, he said, give a good indication of the nature of the material. 
The polymers concerned are polythene, polymethyl methacrylate, polystyrene and 


Pp . v.c. 


It is claimed by Bakelite, Distillers Co., I.C.I1. and Monsanto, that they 


have been improperly excluded from Key Industry Duty List J; this claim is being 
heard before Mr. A. W. Roskill, Q.C., at a tribunal that opened on 3 November 


(see C.A., 15 November, p. 797). 


These companies are being represented by Sir 


Lionel Heald, Q.C., with Mr. S. Gratwick. The Board of Trade, which is in 
opposition, is represented by Mr. K. Johnston, Q.C., and Mr. R. Winn. The oppos- 
ing companies are represented by Mr. J. P. Graham, Q.C., with Mr. G. D. Everington. 


Asked if he considered polystyrene an 
organic compound or substance which 
had been produced by synthesis and 
having a definite molecular composition, 
Professor Bawn said that he did. 

Reference was next made to Heilbron 
and Bunbury’s ‘ Dictionary of Organic 
Compounds.’ Vol. IV, p. 226 the word 
‘polythene’ and Vol. II, p. 501, the 
word ‘ethylene’ and the professor was 
asked whether he considered the state- 
ments therein were inaccurate. These 
were considered by Professor Bawn to 
be ‘properly defined in their proper 
place. He was not influenced by the 
consideration that polythene would not 
consist of molecules all of the same 
molecular weight. 

Professor Bawn said that polymer 
molecules could not be separated by any 
known physical or chemical means; they 
were a mixture of like species with 
identical chemical properties. 


Definition of Synthesis 


The definition of ‘synthesis’ as out- 
lined in the Shorter Oxford Dictionary 
was then quoted and Professor Bawn 
agreed that the term was_ properly 
applied to the process by which any of 
the four polymers were derived from 
their monomers. Asked to comment on 
the reference in Beilstein ‘ Handbook of 
Organic Chemistry ’ (1920-1929) on poly- 
styrene (C.A., 15 November, p. 799—Dr. 
Williams’ evidence), Professor Bawn said 
that Beilstein listed ‘everything relating 
to any known product. It might be 
right, it might be wrong. He did not 
wish to imply that everything in Beil- 
stein must be correct. The reference 
given dated back to 1929 and he had 
not yet been able to check the German 
paper from which the reference was 
taken. ‘The definitions of what are 
meant by high and low molecular 
weight polystyrene are not clear. One 
would have to get written information to 
find out what the meaning of the low 
molecular weight polystyrene was in 
1929. But this is a remarkable obser- 


vation. To my knowledge it has not 
been repeated. I know of nothing com- 
parable, and I cannot understand on 
scientific grounds how a long molecule 
is more easily broken down than a 
smaller one. If this is what this state- 
ment implies it is difficult to under- 
stand chemically or scientifically, and 
I would not be prepared to accept this 
statement unless this observation could 
be verified ’. 

Cross-examined by Mr. Johnston, with 
reference to the insignificance of the 
variation of molecular weight of poly- 
styrene from about 100,000 to 200,000, 
Professor Bawn said what he had said, 
or tried to say, was that when molecular 
weight became very large, a further in- 
crease in molecular weight had a very 
insignificant effect on properties. 


Mr. Johnston then said he wanted to 
discuss figures on polythene given in the 
book ‘Polythene, The Technology and 
Uses of Ethylene Polymers,’ by Ren- 
frew and Morgan. On p. 534, there was 
a comparison of polythenes of varying 
density, the effect of a change in density 
on the various properties, the tensile 
strengths of the various polythenes and 


the permeability of moisture. On p. 
540 there was another comparison be- 
tween high-pressure low-density and low- 
pressure high-density polythene. Refer- 
ing then to p. 529 Mr. Johnston quoted 
‘The polymers with densities of about 
0.96 (Ziegler type) are so different from 
low-density polythenes that they can 
almost be considered as a different group 
of plastics’? Professor Bawn agreed. 

Turning to the other groups of poly- 
mers in issue in the case, Mr. Johnston 
thought they also had a wide variation 
in properties but Professor Bawn said 
that was not so in the sense in which 
Mr. Johnston was referring to poly- 
thene. Mr. Johnston asked the profes- 
sor if what he meant was not as wide, 
to which he replied it was quite a differ- 
ent sense altogether. Variations of pro- 
perties could not be obtained unless 
there was also a variation in structure. 

Acrylate obtained by casting had a 
molecular weight of 180,000 to 300,000, 
but if it was obtained by the granular 
Or suspension process it was 50,000 to 
60,000. There was some reason, sugges- 
ted Mr. Johnston, for having those two 
groups of molecular weight ranges. 
Professor Bawn said the two ranges had 
different technical applications, but that 
they could be precisely and accurately 
controlled in a reproducible manner. 
They had different mechanical proper- 
ties, but not chemical ones. 

On the previous day,’ Mr. Johnston 
said, Professor Bawn had said that of 
the polymers concerned in the case, only 
the polythenes might have branched 
chains, and that variation of branched 
chains was not very important. The 
professor said he did not say it was not 
important. It was precisely the point 
Mr. Johnston had been making, that the 
difference between the two grades of 
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Four of the Expert Witnesses = 





L. to r.: Dr. J. W. Cook, vice-chancellor, Exeter University; P. A. Delafield, managing 
director, Distillers Plastics Group; Sir Christopher Ingold, professor of chemistry, 
University College; H. C. Raine, research director, I.C.I. Plastics Division 
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‘No Proof that P.V.C. Chains are 





Heavily Branched,’ says Professor Bawn 





polythene was that with the low-pressure 
high-density the chain was linear and 
with the high-pressure low-density the 
chain was branched in a known manner. 

Reference was again made to the book 
on polythene by Renfrew and Morgan, 
p. 83, and Mr. Johnston suggested that 
the extent of the professor’s information 
was that all that could be said was that 
there were certain proportions of these 
bonds and that was all. Professor Bawn 
said there were no types of double bonds 
other than those three specified, and 
they were prescribed in the table on 
p. 83 by exact figures. It represented 
the limit of present-day methods of 
specifying these. 

Information on p. 86 showed the effect 
of extracting different ranges of molecu- 
lar weight from a specimen of polythene 
and on p. 88 results of separating the 
polythene out. These latter indicated 
that the shorter the molecular weights 
the more branch chains were obtained 
with which Professor Bawn agreed. 

It was then suggested to Professor 
Bawn that although one particular manu- 
facturer might be able to repeat his 
grades with an accuracy which was satis- 
factory commercially, difficulty arose 
when another manufacturer wished to 
produce the same material having the 
same properties as somebody else's 
grade. The professor did not agree with 
that. He said he could quote examples. 
one of which was in front of him, and 
was made in this country by a British 
company and in the U.S. by a U.S. com- 
pany. The two grades were identical. 
Mr. Johnston said that was the point, 
the companies were associated and the 
inference was that they knew each 
other’s processes. Professor Bawn agreed 
there was ‘a little passage of technical 
know-how.’ 


Different Distribution 


One of the troubles, said Mr. John- 
ston, was that when there was the same 
mo'ecular weight it was very easy with 
variations of the process te get a differ- 
ent distribution. Professor Bawn said 
that was controllable but it had to be 
found out. 

The question of testing polymers was 
discussed by Mr. Johnston with Profes- 
sor Bawn. It was suggested that in order 
to obtain chemical information physical 
measurements were sometimes required, 
to which the professor agreed. In 
measuring different samples of these 
polymers of different molecular weights, 
obtained by ffractionation, different 
chemical information was obtained 
about one from the chemical informa- 
tion about another and Mr. Johnston 
said he was puzzled why it was then 
said that they were the same chemical. 

Professor Bawn stated he had not said 
that about polythene. He had said that 
there were distinct types of ethylene 
polymers, some of which were linear, 





some of which were branched and it 
was well known by which methods those 
two could be produced and one could 
tell from these measurements which par- 
ticular type of polythene was being 
dealt with. With the other three poly- 
mers, there was no difference in chemi- 
cal structure, whether it was 10,000, or 
100,000 or 10 million. It might, how- 
ever, be difficult to specify that the 
molecule had one branch every 10,000 
units. 

Consideration was given by Mr. 
Johnston to Professor Bawn’s reply re- 
garding the B.o.T.’s statement on ‘a 
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Decision Reached 


The polymer tribunal concluded 
its hearing on Monday this week. 
The referee has reached a decision 
and when announced, probably in 
two weeks, it will be final. If in 
favour of the four complainants, 
it will limit the growing com- 
petition from producers in the 
U.S., Italy and Japan. Present 
U.K. duty on these polymers, at 
10°, is lower than in any of the 
main competing countries; U.S. 
tariff is 38°, : Italy and France 
levy 25°, and Japan 20°,,. If these 
polymers are deemed to be ‘syn- 
thetic organic chemicals’ imports 
of them will be liable to a 334°, 


duty. 
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synthetic organic chemical’ (see last 
week's C.A., p. 802). Mr. Johnston 
asked whether having regard to the 
phrase ‘consists of a single molecular 
species” whether polystyrene or equally 
the other three polymers were capable 
of existing in various stereoisomeric 
forms. Professor Bawn admitted that on 
an academic basis, but said that there 
was no industrial stereoisomeric poly- 
styrene. Mr. Johnston suggested that 
isotactic polystyrene had distinctly differ- 
ent properties from atactic polystyrene 
and the professor indicated they were 
different in mechanical properties. 

‘You cannot say that there may not 
come a time when it will be commer- 
cially advantageous to put these on the 
market? ’—‘I think I could say that. I 
have made and examined isotactic poly- 
styrene and I have discussed this with 
my colleagues in industry, not in this 
country but on the Continent and in South 
America, and I think the concensus of 
opinion, if you want it, is that isotactic 
polystyrene is of little commercial sig- 
nificance.’ 

‘It is under discussion, however, and 
there may be some people who hold a 
different view from your own?’— Yes; 
I am giving you what is now the accep- 
ted viewpoint.’ 

Referee: ‘You are giving your view- 
point. —‘I am giving not only my per- 
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sonal opinion, but an opinion gathered 
from wide discussion.’ 

Mr. Johnston: ‘Coming back to the 
statement of the B.o.T., you would not 
consider that isotactic and atactic poly- 
styrene belong to a single molecular 
species?’—*I would definitely, in that 
they have common structural features.’ 

After explaining the meaning of the 
terms isotactic and atactic, Professor 
Bawn repeated that all the molecules 
belonged to the same molecular species. 
They were not different chemicals, they 
all had the same chemical reactivity and 
they were the same chemical species. 

Professor Bawn was asked if he 
regarded ‘chemical operation’ as a 
technical term. He said that he wouk 

and that it would cover going in and 
out of solution, distillation, fractiona 
tion and mixing. They were physica! 
processes, but there was no term physica! 
operation. 

The professor was also asked his viev, 
on fermentation. For instance, would 
he describe alcoholic fermentation as : 
chemical process. He said he would. 

The following statement from Dr. 
Yarsley’s book on plastics (p. 59) was 
read: 

‘As a matter of fact we have perhap 
throughout oversimplified our diagrams show 
ing chain structure. In many cases, as for 
example, p.v.c., the chains are  heavil) 
** branched.”’ ’ 


No Evidence of Branches 


Professor Bawn said this was a state- 
ment without any proof at all, and in all 
scientific evidence which he knew of 
and he had worked in that field con 
tinuously for 10 years trying to measure 
branches—there was no clear scientific 
indication of branch structure in eithe: 
polystyrene, polyvinyl chloride or poly 
methyl methacrylate. Nobody had yet 
proved it scientifically. 

In his cross-examination, Mr. Graham 
(for the B.o.T.) asked Professor Bawn 
if he knew Professor Natta, and his work 
on polystyrene. Did he know that he 
had done a lot of work in conjunction 
with Montecatini of Italy and that this 
company had been doing a _ large 
amount of work on polystyrene. 

The professor said he was not aware 
of that. A lot was known about poly- 
styrene, whether it. was isotactic or 
atactic. He knew of some half a dozen 
big companies which had probably done 
an equally large amount of work. His 
statement earlier, that it would be of 
little technical significance, was a result 
of that information. 

Mr. Graham suggested that was Pro- 
fessor Bawn’s present opinion, but he 
would not be surprised if other people 
held other opinions, but the professor 
said he would be very surprised. 

Dr. Jellinek’s work on the degradation 
of polystyrene was quoted by Mr 
Graham and in particular a paper in 
J. Potymer Science, 1949, No. 4 B, entitled 
‘Pyrolysis of polystyrene and poly- 
ethylene.’ Graphs included showed 
different degradation rates in the case 
of polythene of average weights of 
23,000, 16,000 and 11,000, and for poly- 
styrene. Professor Bawn said he could 
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not agree that this was another example, 
just like hydrolysis, of a difference which 
was normally regarded as a_ chemical 
difference. 

After Professor Bawn had had an 
opportunity to study Jellinek’s paper, 
the professor stated the paper claimed to 
show a different degradation rate, but 
that it did not show this. Four straight 
lines had been drawn which could be 
vitiated if drawn 1% in error; it needed 
more than his imagination to say that 
they were not 10° in error. 

The professor stated that if Mr. 
Graham drew the assumption § Mr. 
Jellinek had made from these facts he 
was quite prepared to accept it. He 
would leave the matter to the scientific 
member of the tribunal to deduce what 


he liked. 
Mr. Gratwick in his re-examination of 
Professor Bawn asked the _ professor 


whether he could give the extent of 
knowledge of distribution of branches. 
Compared with information on the type 
of molecule in amine-formaldehyde, the 
information on branching of polythene 
was the most complete that could be 
found in any polymer existing. Giving 
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the same consideration to cellulose 
acetate Professor Bawn said this poly- 
mer was a high polymer with a distribu- 
tion of molecular weights and all the 
other mechanical properties. The know- 
ledge about branching and composition 
on this material was very much less than 
in the case of the four polymers. 

The professor was asked to. say 
whether he considered the materials 
having variations of 2,000 to 10,000 in 
tensile strengths, etc., were or were not 
substances within the definition of chemi- 
cals in the Shorter Oxford Dictionary. 
Did he distinguish any one from the 
other? They were all members of the 
same chemical species, said the profes- 
sor: they were all polymers of ethylene. 

Questioned on the reproducibility of 
the polymers, and the prior working out 
required before a precise product could 
be obtained, Professor Bawn said it was 
absolutely necessary. 

Regarding the term ‘all isomeric 
forms of that chemical (assuming that 
chemical was polystyrene)’ Professor 
Bawn was asked if those words embraced 
isotactic and atactic forms, to which he 
replied ‘very definitely so.’ 


Q.C. opens B.o.T. Case Against 
K.1.D. listing of Four Polymers 


be his opening statement for the Board 
of Trade, Mr. Johnston submitted that 
consideration of the purpose of the 
Safeguarding of Industries Act 1921 did 
not get anyone very far for today it was 
not out of place to point out that ‘with a 
few tender plants like LC.I., Distillers, 
Monsanto and Bakelite, coming to claim 
protection as manufacturers of 60 and 
50 thousand tons, together with their 
other resources’ there did not seem to 
be any relation to the purpose of the 
Act. 

It was true that that Act was a dying 
one. If the materials in question could 
be included in the Act, there was nothing 
to stop such materials as nylon, Tery- 
lene, thermosetting resins, synthetic 
rubber, etc., being put on the list. 

There was a strict meaning of the word 
‘synthetic’, and that was the way the 
chemist used it and the way it was used 
in the Act. But the word could have a 
broader meaning and it was a very varia- 
ble meaning. In the broader use were 
petrol products, for those hydrocarbon 
products were chemicals, and were 
organic. The other side’s argument, 
therefore, was getting to the stage where 
‘these various hydrocarbon derivations 
were entitled to be on as well.’ 

The B.o.T.’s construction of ‘synthetic’ 
was as the whole phrase ‘synthetic 
organic chemical’. With the word 
‘chemical’ tied with the word ‘synthetic’, 
it was being used as a chemist used it. 
The word ‘chemical’ meant ‘something of 
definite chemical composition’, and that 
was reinforced when the word ‘synthetic’ 
was added. Mr. Johnston suggested that 
the definition in the Oxford Dictionary 
lent a good deal of support to his view. 





Referring to paragraph 3 of the B.o.T. 
Statement: 

‘A substance obtained or used in chemical 
operations pertaining to or involving syn- 
thesis; of organic compounds, produced by arti- 
ficial synthesis. Formation of a compound by 
combination of its elements or constituents: 
especially applied to artificial production in this 
way of organic compounds formerly obtained 
by extraction of natural products.’ 


That definition suggested that one was 
arriving at the elements or constituents 
of a compound, an organic compound or 
something of that sort. By considering 
the industry, because it was shapeless (for 
the firms in question not only had chemi- 
cal divisions but plastics divisions), one 
got nowhere. The ‘Buyers’ Guide’ 
covered all manner of things which no- 
body would consider chemicals at all, 
and the A.B.C.M. book contained petrol 
and paint as chemicals. ‘Once you get 
into that sort of approach you get so 
many absurdities and inconsistencies that 
in our submission you have got to give 
it up’. 

The Export List and the Import List, 
Mr. Johnston stated, were ‘nothing more 
than methods of indexing’. The referee 
interrupted here to say they were ‘con- 
venient labels ’. 

Consideration was also given to the 
Brussels Nomenclature as given in para- 
graph 10 of the applicants’ case: 

‘These polymers are also described as 
“‘products of chemical synthesis’’ in the inter- 
nationally agreed Brussels nomenclature, pres- 
cribed by the Brussels Convention on Nomen- 
clature for the Classification of Goods in Cus- 
toms Tariffs concluded on 15 December 1950, 


and in the Import Duties (General) Order, 
1958, which is based on the Brussels system.’ 


Also considered was the Protocol of 
an amendment, on p. 29, which gave 
organic chemicals—separately chemically 
defined organic compounds, Section VII 





851 


(p. 44) dealt with artificial resins and 
plastics materials, cellulose esters and 
ethers and articles thereof; and Chapter 
39, artificial resins and plastics materials, 
which, said Mr. Johnson, ‘ are described 
as being produced, I agree, by chemical 
synthesis’. Chapter 40, dealt with rub- 
ber, synthetic rubber, factice and articles 
thereof. 

This was not final or conclusive on 
anything at all, said Mr. Johnston, but it 
was the sort of thing that people were 
trying to do in order to sort out things. 

Evidence presented had shown that 
nothing was known about the detailed 
molecular weight and so forth, and that 
all the plastics manufacturers did was to 
list qualities such as melt index, etc.; 
these were so far removed from what 
the ordinary chemist used to identify a 
thing like phenol, that it brought out 
clearly ‘how different these were from 
the sort of things which were contem- 
plated by this Act’. 


Reason for Listing 
Cellulose Acetate, etc. 


Mr. Johnston gave as a reason for cel- 
lulose acetate and formaldehyde remain- 
ing on the list that as these materials 
were once on the list, they were part of 
the law, and the B.o.T. had felt hesitant 
about that. Secondly, when they were 
on the list, people got a certain vested 
interest. They had had a certain amount 
of protection for some years, and it was 
felt on the whole that the public interest 
was best served by leaving people where 
they were on the ground that ‘if you 
suddenly take people off they will be 
damaged ’. 

Difficulty arose also in the case of a 
change in status of a chemical, i.e. from 
a fine chemical to an organic chemical 
during a period of years. It might be 
that the proper way to look at that was 
that if something had been put on and 
if, by alteration of circumstances, it 
ought to come off—it might be that there 
was some reason why it should come off 

that the real crucial date was when 
they went on, and not when they should 
come off. 

Mr. Johnston maintained that the 
general words in Section I of the Act 
still remained as the general criteria as 
to what ought to be on the list and 
what ought not to be. 

At this point the referee asked whether 
the various substances that were in- 
cluded in the list could be taken into 
effect for the purpose of reaching a con- 
clusion as to what ought to be on the 
list. Mr. Johnston replied * No,’ because 
the general words, to make sense of it, 
were overriding. In order to subtract 
from the list or add to it, the general 
words had to be _ considered. ‘The 
correctness of the Board of Trade deci- 
sion, either one way or the other, must 
depend on the general list and not by 
some doctrine or precedent ’. 

The referee asked whether Mr, John- 
ston was saying that, for the purpose of 
making up one’s mind as to what ought 
not to be on the list, what the B.o.T. had 
previously put on or taken off the list 
should be disregarded. Mr. Johnston 
confirmed this, stating that on the basis 














































852 


that what the B.o.T. thought was in a 
sense irrelevant. The tribunal was pre- 
sent, he suggested, to construe the Act. 
The Act had the force of law to the 
extent that goods, if they were on the 
list, paid 334%. To that extent it was 


delegated legislation, and it was the law. 


It was then indicated by the referee 
that nothing was written into the Act, 
and Mr. Johnston said he did not think 
anything could be. It came back to 
that view of the B.o.T. as to the mean- 
ing of certain words in the original 
schedule. They might be right or wrong. 

Mr. Johnston said: *‘ All you have here 
from time to time was the B.o.T.’s own 
interpretation of the words “ synthetic 
organic chemical ”’. True, it has the force 
of law, because they would not be able 
to get the duty otherwise; but as to how 
c: why they want it is merely the Board’s 
‘icw from time to time’. 

The lists, in Mr. Johnston’s view, de- 
fined the articles falling under any of the 
general description. The question of a 
tribunal was perfectly plain; it had noth- 
ing to do with the contents of the list; 
it was a question of whether any mater- 
ial, any particular thing, was improperly 
included in or excluded from the list (i.e. 
did it or did it not fall within the general 
description?). The word ‘substituted’ 
in Section 1 (5) had nothing to do with 
the case. 


Polymers not Included 


The short list, published this year, No. 
292, did not include the polymers under 
discussion and it was as the result of this 
supplementary list that there came under 
the original Act the question whethe! 
the polymers were improperly excluded. 

Purpose of the Act had been to safe- 
guard certain special industries, and in 
Mr. Johnston’s view the industry to be 
protected was, prima facie at any rate, 
the manufacturers of the goods con- 
cerned, all synthetic organic chemicals. 

‘What was the industry concerned 
with synthetic organic chemicals?’ That 
meant simply that the words ‘synthetic 
organic chemicals’ had to be defined or 
interpreted. At the date of the Act of 
1921, if there was mixture, then duty 
was paid on the dutiable ingredient in 
so far as that dutiable ingredient had 
been used in the manufacture or pre- 
paration of the goods. 

Reference was made to the Safeguard- 
ing of Industries Order 1949, No. 2308, 
Part III (p. 38) and explanatory notes 3 
and 4 which allowed for the fact that 
many chemicals had a particular atom 
added to them either once, twice or more 
times. The same was true of Part II of 
this Schedule, which included organic 
chemicals having one or more simple or 
compound substituents not qualified by 
a, B, etc., ortho-; meta-, para-, iso-, sec-, 
tert-, or pseudo. Instancing phthalic 
acid, each form was a separate chemical 
and was identifiable and known to chem- 
ists. In the true construction of the Act 
mixtures did not come in, and that was 
the view that the B.o.T. were taking, 
stated Mr. Johnston. 

Two answers, Mr. Johnston submitted 
were quite satisfactory. One was that 
chemicals meant an ascertained and de- 
finable molecular constitution which ex- 
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cluded beer or wine, which were quite 
clearly a heterogeneous mixture of all 
manner of things; or alternatively, if the 
man-in-the-street view was taken beer and 
wine were excluded, with a number of 
other things, from chemicals, because 
they were food. By cutting out chemi- 
cals manufactured by fermentation, it 
did show that a chemical had some 
limitation in that Act. Pure alcohol 
was, however, ‘a _ defined chemical 
thing ’. 

The approach of the B.o.T, was that 
a chemical was something which could 
be represented by a definite and regular 
constitution, and that was all that was 
needed to be known, apart from its 
purity. 

In order to provide information about 
the industry making polymerised resin, 
Mr. Johnston quoted at length from 
‘The History of Bakelite Ltd. This 
was said to give helpful information 
about ‘contemporary usage’ of words. 
The other literature which had been re- 
ferred to was considered only to result 
in confusion since these books, etc., in- 
cluded too many things which were ob- 
viously not chemicals. 

Witnesses had been presented (Dr. 
Cook, Dr. Williams and _ Professor 
Bawn) who had given evidence on mole- 
cular weight and the chemical structure 
of polythene, and in particular that 
polythene was one chemical. The 
evidence given had shown that these 
plastics were composed of molecules 
having a wide range of molecular weights. 
It was also clear that the average mole- 
cular weight could be determined in dif- 
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ferent ways, obtaining different answers, 
It was shown too, that the average mole- 
cular weight and the range of molecular 
weight would differ from grade to grade, 
and that apart from this there were vari:- 
tions in structures, such as branching, 
and whether there was branching in p.v.c. 
was disputable. Lastly, there was the 
question of stereoisomerism in all the 
plastics concerned, except polythene. 

Reference was made to Dr. Cook's 
evidence that there was relatively little 
difference between, for example, the 
dimer and tetramer of ethylene. The 
difference, said Mr, Johnston, rested upon 
a distinction oetween chemical property 
and physical property. The tests pre- 
sented by the applicants to identify the 
materials were physical measurements. 
‘In our submission you cannot distin- 
guish between a physical method that 
tells you a chemical fact and a reactive 
measurement which tells you a chemical 
fact. The chemical facts are structure, 
weight, distribution and so forth... if 
the chemical facts are different for the 
different grades of polythene they are di'- 
ferent chemicals, and what is more, each 
one is a mixture of different chemicals of 
low molecular weight, high molecular 
weight, more or less branched, and so 
forth, and we say that is a major incon- 
sistency ’. Mr. Raine, contended Mr. 
Johnston, had clearly shown this incon- 
sistency (see CHEMICAL AGE last week, 
p. 800). Mr. Johnston also quoted Pro- 
fessor Bawn’s evidence regarding tests for 
plastics materials and his not being able 
to distinguish between them from the 
point of view of reactivity. 


SIR CHRISTOPHER INGOLD GIVES EVIDENCE 
FOR BOARD OF TRADE 


IRST witness called on behalf of the 

Board of Trade was Sir Christopher 
Ingold, professor of chemistry, Univer- 
sity College, London. He was examined 
by Mr. Graham for the opponents on 
the fourth day of the hearing (10 Novem- 
ber). 

From his career, Mr. Graham sug- 
gested, Sir Christopher would be able to 
speak of the chemical industry in 1921. 

At that time, the witness said, the in- 
dustry consisted of heavy chemicals, e.g. 
alkali, sulphuric acid and_ cyanide. 
Heavy organics were the explosives 
T.N.T. and tetryl and nitroglycerine and 
he wasn’t sure of the position of Bake- 
lite. At the time (1921) there was an 
awareness about the essentiality of build- 
ing up a fine chemical industry. 

Mr. Graham then asked Sir Christo- 
pher whether ‘synthetic organic chemical’ 
or ‘synthetic organic chemicals’ were re- 
garded as an ordinary expression or a 
technical expression, to which the reply 
was ‘a technical expression ’, 

After asking how the word ‘chemical’ 
or “chemicals’ was used in the course of 
his daily work, Mr. Graham wished to 
know whether the use of that word was 
contrasted with other words to cover 
other things of the same type which he 
used. Sir Christopher suggested that 
under one main head would be chemi- 
cals, under another apparatus and under 





a third main head would be materials. 
In the latter were grouped polymethyl- 
methacrylate since apparatus was made 
with it. Glass and rubber were also 
materials. 

Sir Christopher said it had not dawned 
on him until the hearing began that any- 
one else ever used the term ‘chemicals’ 
in any other sense than as a contracted 
synonym for individual substances, 

Sir Christopher said that a polymer 
consisted of a mixture of a very large 
number of polymeric molecules, the in- 
dividual molecules involving different 
degrees of polymerisation, i.e. different 
numbers of monomer units. Then there 
was stereoisomerism when there were 
any substituents, as there were with all 
polymers—excepting polythene—and they 
had branches. There was a range of 
characteristics, even for one and the same 
polymer, according to the degree of poly- 
merisation and the spread of degrees of 
polymerisation within any given sample. 

Mr. Graham asked whether, in Sir 
Christopher’s view, the polymers satis- 
fied the requirements of the definition 
of synthetic organic chemical, as he had 
defined it, to which Sir Christopher said 
he did not think they did. His reasons 
were that they had not the same mole- 
cular individuality and they could be 
fractionated by the differing solubilities 
according to the details of the structure. 
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The fractions were still mixtures of dif- 
ferent collections of different individuals 
in different proportions, having different 
properties and yet all were known by 
one and the same name—the name of 
the monomer. It was a class name like 
alcohol. 

Evidence by Mr. Raine (see last week’s 
C.A., p. 800) was read where he stated 
that the term polythene covered a range 
of substances exhibiting a range of pro- 
perties. Sir Christopher agreed with 
this and said the same was true of ‘the 
three other polymers (p.v.c., polystyrene, 
and polymethyl methacrylate) ’. 

Papers would be published on side 
chains. In particular, Sir Christopher 
referred to a note in Chemistry and 
Industry (‘Infra-red spectra of reduction 
products of polyvinyl chloride’) by R. F. 
Hunter of Bakelite Ltd. The point of 
the note was that if p.v.c. had all the 
chlorine atoms removed and replaced by 
hydrogen, a simpler spectra was obtained. 
lf the p.v.c. had been made at —40°C 
and another at +45°C, there was a dif- 
ference in the infra-red spectrum in that 
the infra-red spectrum of the higher 
temperature product showed shoulders 
upon the infra-red hands indicative of 
branching. (See also Chemistry and 
Industry, 15 November, 1958, p. 1512). 

It was put to Sir Christopher that the 
comp‘ainant’s witnesses seemed somet:m2s 
to be trying to draw a distinction between 
chemical and physical behaviour in rela- 
tion to the disputed polymers, and in 
relation to the tests which were used to 
determine their characteristics. Refer- 
ence was made to the evidence by Dr. 
Williams and Professor Bawn. 


Chemical Characteristics 


Sir Christopher was asked whether he 
agreed with the two witnesses that 
the chemical characteristics of any 
substance did in fact determine its phy- 
sical constitution. Sir Christopher 
agreed and thought that the distinction 
between physical and chemical proper- 
ties Was a very unnecessary one. They 
all derived from chemical constitution. 
He did not quite agree with Professor 
Bawn when he said that a distinction 
was drawn in measurement, because of 
the liability of using physical equipment 
and physical techniques in every kind of 
chemical measurement. 

Asked whether it was right that in 
the polymers it was a fact that they were 
made up of macromolecules of different 
chemical constitution, which in fact gave 
them their peculiar characteristics, Sir 
Christopher thought that was quite right. 
Also, if the fact was taken that there 
were different molecular weighs, melting 
points, and solubility, was that the reason 
why they behaved as they did? Sir 
Christopher said it all. went back to the 
constitution and was the reason why the 
polymers were useful for constructional 
and similar purposes. 

On the second day of Sir Christopher’s 
examination, Mr. Graham asked whether 
having regard to the different endings 
that were obtained on these macromole- 
cules, there was any real technical basis 
for that argument of the complainants. 
Sir Christopher said he should have 
thought not. He did not think that the 
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Sir Christopher Differs with 





Prof. Bawn on Chemical Reactions 





distinction that was being made between 
chemical and physical properties worked. 
Nor did he think that it was really quite 
wholly true to say that the polymers 
could not be separated. They could be 
partly separated through differences of 
solubility. 

Dr. Cook’s argument, when it was sug- 
gested to him that two substances of dif- 
ferent molecular weight could not be the 
same chemical, were read to Sir Christo- 
pher and his’ opinion sought. Sir 
Christopher said he had noted it at the 
time and had not liked it. It was essen- 
tially a comparison, he said. The argu- 
ment was not of a very high quality, be- 
cause even if the alleged facts were right, 
in referring to the molecular weight of 
the polymer one was not concerned with 
weight’ gua weight; weight was simply 
a convenient numerical index of mole- 
cular size, of number of monomer units. 

Asked to summarise the main differ- 
ences in properties, both chemical and 
physical, to be found in the molecules of 
the polymers in question, Sir Christopher 
said that in the first place they would 
differ in average molecular’ weight. 
Number average, weight average, and the 
sort of practical averages like viscosity 
averages and light scattering averages, 
etc., were all different. Another thing 
that would be different would be the 
spread of molecular weights within the 
given fraction or distribution. The 
ones of larger molecular weight would 
be longer in length and there would be 
structural differences. He did not think 
that everyone was agreed on the amount 
of branching. The isotactic polymers 
probably were very little branched. Then 
there were the different stereo arrange- 
ments. 

On the point of whether differences in 
degradation rate, if they existed, did show 
differences in chemical behaviour, Sir 
Christopher said they did. 


Stereochemical Forms 


Ahead of anybody’s experiment Sir 
Christopher said he would be prepared 
to state categorically that different stereo- 
chemical forms of the same polymer 
would have different kinetic reactivities. 

Mr. Graham _ asked whether Sir 
Christopher would expect or not expect 
that there would be different rates of 
hydrolysis between different examples of 
the macromolecules, to which the witness 
replied that he would. 

Having regard to the fact that there 
were all these differences existing in 
chemical and physical behaviour, Mr. 
Graham asked Sir Christopher was it 
right from the point of view of chemical 
terminology to regard them as the same 
chemical compound. Sir Christopher 
denied this, and that they were the same 
chemicals. Also, it was not right to 
regard a mixture made up of a large 
number of such differing macromolecules 
as a chemical compound. His answer, 
supposing the polymers had been in exist- 


ence in 1921, would have been the same 
since the meaning of ‘chemicals’ had been 
unchanged. 

If the argument that ‘synthetic organic 
chemical’ had a very broad meaning and 
included mixtures was right, then it 
would include such things as_ petrol, 
Terylene, synthetic rubbers, Bakelite, 
Celluloid, paints and soaps, stated Mr. 
Graham. Sir Christopher agreed with 
this. 

With regard to the statement ‘ Poly- 
mers do not behave as a mixture of dif- 
ferent chemicals but as a mixture of like 
with like, that is, as a single entity’, Sir 
Christopher said he had already stated 
that he took ‘chemicals’ to mean indivi- 
dual chemial substances and in speaking 
in terms of chemical compounds, be- 
cause they were synthetic, it meant just 
chemical compounds. If the above state- 
ment was re-read with the term ‘chemical 
compound’ he had to disagree com- 
pletely with the statement. 

Sir Christopher said he would have to 
differ with the statements of Professor 
Bawn’s, about chemical reactions. The 
key was the question of a reversible re- 
action. A material could te got back 
after a chemical reaction had occurred 
if it was reversible quickly enough. 





In Parliament 





Prime Minister on A.E.A.-1.C.1. 
Agreement on Beryllium 


The Prime Minister told Mr. R. Mason 
(Lab., Barnsley) on Tuesday that no 
directions had been given to the Atomic 
Energy Authority regarding the mining, 
extraction, processing, and financing of 
the production of beryllium for the 
development of atomic energy. Mr. 
Mason then asked to what extent there 
existed a partnership between the A.E.A. 
and I.C.I. in regard to the production of 
that metal, whereby the authority 
financed I.C.I. in the production of it. 

Mr. Macmillan replied that the ques- 
tion of the production of a sufficient 
amount of the metal for the A.E.A. was 
a matter of the day-to-day administra- 
tion of the authority with which he 
would not interfere. The authority in- 
formed him that it had in hand the 
necessary arrangements to cover its 
beryllium requirements. 


N.R.D.C. Subsidy Doubled 


As State-fostered inventions have made 
such good progress, the House of Com- 
mons has approved the doubling to £10 
million of the limit of advances for 
these projects. 

The Development of Inventions Bill, 
which gives this benefit to the National 
Research Development Corporation 
over a period extended by 10 years to 
1969 gained an unopposed _ second 
reading. 
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DESPITE an increase in works 

capacity, a reduction in the main- 
tenance staff from 240 (in 1954) to 209 
today has been achieved by Laporte 
Chemicals Ltd., Luton, by a system of 
planned preventive maintenance. Main- 
tenance costs per ton of chemicals pro- 
duced have been cut by about 15%. 
while better plant utilisation has led to 
a steady rise in production; overtime 
has been practically eliminated; and in- 
centives have been applied without a 
proportionate drop in earnings. 

A planning and estimating department 
integrates all maintenance activities, 
which is based on analytical estimating 
supplemented by time study wherever 
practicable. Eight estimators were chosen 
from the best and most experienced 
craftsmen in the sections and each was 
given a three-months’ training course. 

The bonus scheme is geared to cover 
inequalities arising from varying condi- 
tions: weather, degree of corrosion, 
fumes, difficulty of access, etc. Where 
the time taken on a job is 14 times the 
allowed time no bonus is paid; 14 times 
allowed time earns 11% bonus; when 
actual and allowed time are equal, 22% 
is paid; three-quarters of the allowed 
time earns 33%. Allowed time is varied 
if a man works on his own. 


Four WAYS in which radioactivity 

is helping to solve problems in 
Britain’s scheme for underground gasi- 
fication of coal have been outlined to 
me by Humphreys and Glasgow, Lon- 
don, who are building the NCB’s pilot 
plant at Newman Spinney. 

in the first, the radioisotope Krypton 
85 as a tracer gas has been injected into 
an airstream to determine the, position 
of leakage in underground piping. Dur- 
ing and after gasification gas returns to 
the surface along the same shaft; moni- 
toring begins immediately at the sur- 
face for the return of radioactive gas. If 
there is no leak, radioactivity is moni- 
tored as a single pulse, if a leakage 
exists, a small quantity of radioactivity 
is monitored ahead of the main pulse, 
assuming that the leak is subsidiary to 
the main flow. 

Krypton 85 is also used to indicate 
the rate at which coal is being gasified 
underground, the occurrence of subsi- 
dence of roofing, or the merging of two 
borehole fires. The technique was de- 
veloped by Humglas scientists with the 
Harwell Isotope Division. They believe 
that it could solve a number of problems 
in chemical and steam ergineering. 

The three other methods are the use 
of cobalt 60 in borehole location and 
intersection; the use of radioactive cobalt 
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for the accurate direction of the drilling 
bit along the seam; and the control of 
drilling using natural radioactivity. 


One of the most important events 
* :: the science and technology pub- 
lishing field was marked last week with 
publication of Volume V of * History of 
Technology.” This marked the end of a 
massive project begun eight years agu 
and is the result of collaboration be- 
tween I.C.I. and the Clarendon Press, 
Oxford. 

The company’s part was to see to the 
planning and editing of the work and 
to commission contributions and art 
work. The Clarendon Press undertook 
publication at their own risk. The 
‘History’ is intended for general read- 
ing and to meet the needs of those who 
have little knowledge of the history 
either of science or of man. 

The five volumes contain more than 
4,000 pages, illustrated with more than 
2,500 line drawings and 200 pages of 
photographs. Each of the 134 chapters 
was written by a distinguished authority. 
Each volume covers a period from the 
earliest times to the start of the present 
century. The cost is 40 guineas per set. 

L.C.l. regard their contribution as 
complementary to their fellowship 
scheme at the universities, to their sup- 
port of academic research, to the publi- 
cation of Endeavour and to their contri- 
bution to the Industrial Fund for the 
Advancement of Science in Schools. 


SULPHUR prices have understand- 

ably been the cause of concern to 
the producers for some time. Recently 
at Calgary, Mr. F. G. Lewis, vice-presi- 
dent of the Jefferson Lake Sulphur Co. 
stressed the need for a higher price for 
elemental sulphur. He asserted that pro- 
duction of all forms of sulphur would 
be hard pressed to meet rising world 
needs which by 1967 he estimated would 
exceed 24 million tons. 

The price must be raised above the 
current depressed level to encourage the 
systematic discovery and development of 
new sulphur reserves and to ensure the 
maximum recovery from all _ present 
sources. 

Mr. Lewis underlined his remarks by 
saying that the present price of sulphur 
is only 30% higher than in 1937; the 
price index for general chemicals had 
risen 70% while steel price had risen 
175°, and Gulf Coast crude oil prices 
were up more than 200%, since 1937. 
Had sulphur prices followed the general 
chemical index the price today would be 
$31.50 per long ton instead of the cur- 
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rent figure of $23.50. Even at $31.50, 
elemental sulphur would still be the 
cheapest: and best raw material avail- 
able for the production of H,SQ, by the 
bulk of the world’s acid makers. 


NONE of my readers would argue 

with the statement that ‘The dis- 
covery of new chemicals and their 
development into industrial products 
depends ultimately on the quality of the 
industry's scientists and _ technologists 
and the facilities available to them” 
Because of this the chemical industry 
offers chemistry and chemical engineer- 
ing graduates exceptional opportunities; 
it also offers a challenge, for all who 
enter the industry must be prepared to 
work in an atmosphere of constart 
change and development. 

This statement is made in the intro- 
duction to a new illustrated booklet 
published by Albright and Wilson and 
addressed to recently-qualified chemists 
and chemical engineers who _ seek 
career in chemicals. 

The booklet describes three of the 
largest A. and W. manufacturing com 
panies Albright and Wilson (Manufac- 
turing), Midland Silicones and Marchon 
Products. It indicates the scope of the 
technical and other departments and 
describes the sort of work a graduate 
would undertake. 


A NEW technique in casting is said 

to make it posible for titanium to 
be cast into almost any size and shape 
at reasonable cost. Orgeon Metallur- 
gical Corp, Albany, U.S., are producing 
valve bodies, centrifugal pumps and agi- 
tators from this corrosion-resistant meta! 
in an expendavie, rammed _ graphite 
mould composition that has been de- 
veloped by E. I. du Pont de Nemours 
Inc., Wilmington. The new method is 
said to be much cheaper than machin- 
ing the metal or casting it in machined 
graphite moulds. 

In field tests, du Pont state that a 2 in. 
cast titanium globe valve outlasted al! 
others. Titanium and stainless alloy 
valves were compared for use with 65 
per cent nitric acid at 230°F and after 
six months all of the stainless alloy 
valves had failed. Corrosion engineers 
State that the titanium valve will last for 
more than 10 years. It cost $278 more 
but should, claim du Pont, pay for itself 
in less than a year and a half; in 10 
years it would have saved more than 
$1,750 in replacement costs alone. 

Since the new technique makes more 
economical shapes possible, it may well 
expand the use of titanium in trouble 
spots, such as in the presence of salt 
water, nitric acid, wet chlorine, chlorin- 
ated organic compounds, most inorganic 
chloride solutions, chromic acid, aqua 
regia, hypochlorites and chlorine dioxide. 


Alembic 














Alt 





22 November 1958 





50, 
the 
ail- 
the 





This exclusive Chemical Age table shows 
how the U.K. chemical industry is 
keeping in the forefront of chemical 
manufacture throughout the world 


CHEMICAL AGE 





New Chemical Plants in the U.K. 


as well as smaller schemes, involving 

a total outlay of many millions. 
Included in this survey are chemical 

plants opened in the U.K. during 1958 


Notes are 


PROJECT 





Commissioned and has now 
reached design production rates 


To be commissioned by end 1958 


First units to be commissioned by 
start of 1959 


In operation May 1959 


In production spring 1958 


Now operating 


Now operating 
On stream early 1958 


Ordered; Simon Handling Eng- 
ineers to construct 


In operation, summer 1958; by 


W. J. Fraser 
Plant on order 


Now operating 


Bue . . * . 
dis- with its high rate of capital expendi- or those that are under construction 
” ture. Featured here are large-scale or in the planning stage. 
Crs © ° . ° ° ° 
the expansion and modernisation projects, given on the stage of construction. 
ists 
m , 
try 
er- 
wae COMPANY 
ho 
to 
int 
Albright & Wilson Ltd. Unit for production of tributyl phosphate at Oldbury 
"O- 
+ Plant for phosphorus pentasulphide erected at Oldbury 
ats Plant to produce miscellaneous intermediate scale organic phosphorus 
compounds during development stage, now being erected at Oldbury 
he Additions and modifications to dicalcium phosphate plant at Oldbury 
> to raise output to meet current demands. These four projects 
c- designed and erected by A. & W. (Mfg.) central engineering dept. 
a Anglo-Great Lakes Corpora- £6 million nuclear graphite factory near Newcastle-upon-Tyne 
‘e tion 
te Appleby-Frodingham Steel Co. Frodingham desulphurising and H,SO, plant using fluidised bed 
process. Purifies up to 3 million cu. ft. of coke oven gas daily; 
estimated H,SO, output—250 tons week 
Aspro-Nicholas Ltd. Slough factory for Aspro manufacture 
- Associated Ethyl Co. Ltd. New factory at Ellesmere Port for liquid chlorine raises U.K. capacity 
4 by 5%. 
e y 
4 Associated Lead Manufacturers Antimony oxide handling and storage plant 
g Ltd. 
\- 
1] Bexford Ltd. Liquid-liquid separation plant for extraction of ketone hydrocarbon 
“ azeotropes 
4 Bitmac Ltd. Tar distillation plant with throughput of 125 tons/day 
» 
5 Blythe, Wm. & Co. Ltd. Sulphuric acid plant at Hapton Works 
| Boake Roberts, A., & Co. Ltd. Widnes plant for phthalate plasticisers provides high quality material 


Boots Pure Drug Co. Ltd. 


British Celanese Ltd. 


British Chrome & Chemicals 
(Holdings) Ltd. 


British Hydrocarbon Chemicals 
Ltd. 





at economic prices 
Extension to Nottingham works 


Approx. 40°%, expansion of present capacity oil cracking plant, 
Spondon, Derby. 


Extension of capacity for methyl cellulose at Spondon. No major 


outside contractors 


100 tons/day contact sulphuric acid plant for Eaglescliffe works 


Chromium chemicals plants at Eaglescliffe to be modernised 
New chromium chemicals plant 


Contact plant for coke-oven gas desulphurisation scheme. Sulphuric 
acid from SO, by gas purification process 


‘Rigidex Polyethylene’ plant at Grangemouth with 12,000 tons year 
capacity. Phillips process. Contractors, Stone & Webster 


Cumene phenol plant at Grangemouth to use Scientific Design and 
D.C.L. process. Contractors, Stone & Webster 


Third ethylene plant at Grangemouth with 70,000 tons/year capacity. 
Contractors, Stone & Webster: process, Stone & Webster 

Gasoline treater at Grangemouth using BP process. Contractors, 
Lummus 


In operation 


Contract awarded to W. J. Fraser 


Due for completion, July-October 
1959 


Due for completion early 1959 
Erection expected to start shortly 


Work started 

Planned at Glasgow 

Planned 

To be commissioned first quarter 
1959 


To be commissioned third quarter 
1959 


To be commissioned mid-1960 


To be commissioned mid-1960 

















































COMPANY 





British Oil & Cake Mills Ltd. 


British Oxygen Co. Ltd. 







British Oxygen Gases Ltd. 


British Oxygen Linde Co. Ltd. 


British Xylonite Co. Ltd. 


British Titan Products Ltd. 


Burts & Harvey Ltd. 


Carbide Industries Ltd. 


Chemstrand Ltd. 


CIBA (ARL) Ltd. 


CIBA Laboratories Ltd. 


Clayton Aniline Co. Ltd. 


Courtaulds Ltd. 


Cowburn, W. H., & Cowpar 


Crosfield, Joseph, & Sons Ltd. 


Cuprinol Ltd. 


Cynamid of Great Britain Ltd., 
Lederle Laboratories Div. 


Du Pont Co. (United King- 


dom) Ltd. 
Dunlop Rubber 


Compositions Division 


East Midlands Gas Board 


Co. 


Ltd., 
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£1,760,000 extensions and modernisation of compound plant 
Oil refinery at Hull 
Factory scale pilot plant at Erith for Trokene film-forming products 


Low temperature distillation plant for argon purification. Purifies 


3,300 ft.*/hour 
Factory for industrial gases in Glasgow. Main contractor, John Laing 


Tonnage oxygen plant costing about £1,000,000 at Scunthorpe to 
supply three steelworks with up to 200 tons/day 


Plant for production of oxygen and dissolved acetylene at Raynes Way 
Industrial Estate. Contractors, British Oxygen Engineering 


Tonnage oxygen plant to produce 240 tons oxygen and 235 tons 
nitrogen per day for ammonia manufacture 


Plant at Partington can supply 145 tons oxygen and 55 tons nitrogen 
per day 


Terpene resins plant 
Ferrous sulphate decomposition plant at Grimsby (Chemico) 


Contact sulphuric acid plant at Grimsby by Chemico 


Contact sulphuric acid plant with 180 tons/day capacity at Grimsby, 
by Chemico 


Contact sulphuric acid plant with 250 tons/day capacity at Billingham, 
by Chemico 


Coumarone indene plant with 1,000 ton capacity at Springhill works 


Alkylated phenol plant with 2,000 tons/year capacity at Springhill. 
Designed by Leonard Smith (Engineers) Ltd. 


Carbide and acetylene plant at Maydown, near Londonderry, N.I. 
Main contractor, British Oxygen Engineering. To include 7 ft. diam. 
mechanical gas producers, by Humglas 


£34 million plant to produce 10 million Ib./year of Acrilan acrylic 
textile fibre. Main contractors, Constructors John Brown 


Factory at Duxford for Araldite Epoxy resins 


Plant at Horsham for pharmaceuticals, including CIBA-1906 for leprosy 
treatment 


Dyestuffs plant at Clayton, Manchester, will use Clayton Aniline 
processes 


Courtelle acrylic fibre plant at Great Coates Works, Grimsby, with 
initial capacity of 10 million Ib./year. 


Sulphuric acid plant at Manchester 


New £1 million plant for alkaline detergents, silica gels, etc., first 
part of £5 million building programme 


Plant for Cuprinol wood, canvas and rope preservatives, woodworm 
killers, preservative paints, Cunilates, at Frome, Somerset 


£700,000 pharmaceutical production plant, at Gosport, Hants. 
Plant for production of neoprene at Maydown, Londonderry, N.I. 


Extensions to Chester Road, Castle Bromwich, plant for adhesives and 
compounds, based primarily on normal and synthetic rubber latex 


Two crude benzole plants at Sheffield Gas Works, Grimesthorpe, 
with maximum capacity of 8,750 gall./week; Neepsend with 10,500 
gall./week. Production from both to be sent to Benzole Producers 
Ltd. Contractors for both, W. C. Holmes 
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Completed 1958 





Fire damage made good 
First batches produced 


Under construction at Dounreay 


To be completed, March 1959 
Opened October 1958 


Opened September 


Under construction at Shell Haven 


Completed April 


In operation 

Under construction 

Sulphur melting equipment com- 
missioned; contact section being 


erected 


Commissioned 


Under construction 


Commissioned May 1958 


Commissioned October 1958 


Due to be commissioned early 
1960 


Due to start 
December 1958 


production, 


Completed autumn 1958 


Opened in July 


Due for completion by mid-1960 


In operation early 1959 


Ordered from Simon-Carves 


Being built by Matthew Hall; 
in full operation July 1959 


Work in hand 
Inaugurated in April 


To be in full production early 
1960 


In operation early summer 1958 


Grimesthorpe plant due on stream 
June 1959; Neepsend, September 
1959 
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COMPANY 





Esso Petroleum Co. Ltd. 


Evans Medical Supplies Ltd. 


Farmers Co. Ltd. 


Fisons Ltd. 


Gas Council 


Glaxo Laboratories Ltd. 


Geigy Co. Ltd. 


Imperial Chemical Industries 
Led. 
Dyestuffs Division 


Billingham Division: 
At Billingham 


At Heysham 


General Chemicals Divi- 
sion 


Heavy Organic Chemicals 
Division 


Metals Division 


Nobel Division 








AGE 


Petroleum cracking and olefins separation plant, butadiene, ethylene, 
propylene. Annual capacity 40,000 tons. Cost £9 million. 


Concentration of production at Speke from Fleet Street, Liverpool. 
Departments concerned: ointments, powder mixing, extract and 
tincture, drug grinding mills 


Plant to produce 30,000 tons/year of granulated concentrated com- 
pound fertilisers by new FCL process 


New nitrogen plant at Stanford-le-Hope will produce 140,000 tons 
ammonium nitrate in form of 86°, solution. 


Sulphuric acid plant at Immingham, by Simon-Carves 


Two 1,000-ton storage tanks for liquid methane. Experimental ship- 
ments from Venezuela 


Foods production and storage unit at Greenford for Complan, Casilan, 
Farex and Dextrin. Constructors, Richard Costain 


Pharmacy unit at Greenford, for pharmaceuticals, including pred- 
nisteroids and corticosteroids. Constructors, Richard Costain 


Extensions at Trafford Park plant to give 40% increase in 
sebacic acid output 


Plant for production of phthalocyanine colours 


New isocyanates plant at Huddersfield 


Oil gasification plant to raise ammonia capacity. 60,000 tons/year 


capacity 


Extensions to methanol plant to give 15-20%, increase in output. 
To cost about £2 million 


Plant to make granulated concentrated complete fertiliser 
Process for new fertiliser, Kaynitro 
Methylamine plant 


Extensions to (a) Nitro-Chalk capacity; 
capacity for nitric acid production 


(b) ammonia oxidation 


£3 million development at Cassel Works, Billingham 


Plant to produce acrylonitrile 


Third ethylene plant at Wilton will bring capacity to 100,000 tons 
year 


Third carbonylation plant at Billingham; plasticiser alcohol output 
raised to 60,000 tons/year 


Additional alkylated tar acid capacity at Billingham; terbutol and 
nonyl phenol added to selling range 


Extension to plants for isopropanol, acetone, butanols, plasticisers, 
alcohols and phenol 


£3 million titanium plant at Waunarlwydd, Swansea 


£6 million beryllium plant, likely to have initial output of 10 tons/ 
year; 100-400 tons by 1965 


Dumfries plant for wide range of methyl cellulose grades. Capacity 
sufficient to satisfy existing and anticipated U.K. demands. 


Extensions to Misk nitroglycerine units 
Large-scale isopropylnitrate plant for Ardeer 
Extensions to Ardeer silicones plant 


Plant for concentrating nitric acid by magnesium nitrate process 





PROJECT 





Due on stream December 1958 


Work in hand 


Opened November 1958 


Due in operation early in New 
Year 


Completed 1958 


Constructed at Canvey Island 
To be completed end 1958 
Completed October 1958 
Completed 1958 

Erected at Paisley 

In nasitiiiiil 1958 

Plant being commissioned 
Due to be completed in 1960 


On stream October 1958 
Under construction 
Extensions in hand 


Nearing completion 

In planning stage 

Decision taken 

Scheduled for production early 
in 1959 

In’operation early 1959 

In operation beginning of 1959 


Planning stage 


In operation 


Planned for production by 1959 
Under construction 


Completed 
Work started 
In full production 


Operating at designed output 
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Plastics Division 










































Severn Site Project 


International Synthetic Rubber 
Co. Ltd. 


Lancashire Tar Distillers Ltd. 


Laporte Chemicals Ltd. 


Laporte Titanium Ltd. 


Lawes Chemical Co. Ltd. 
Lind, Wm. & Co. Ltd. 


Manchester Oil Refinery 


(Holdings) Ltd. 


Middlewich Salt Co. Ltd. 


Midland Silicones Ltd. 


Midland Tar Distillers Co. Ltd. 


Monsanto Chemicals Ltd. 


Mobil Oil Co. Ltd. 
Murgatroyd’s Salt & Chemical 
Co. Ltd. 


Murex Ltd. 


National Adhesives Ltd. 
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Plant at Wilton to expand capacity of nylon polymer by 50°, 
Plant to raise polythene capacity at Wilton by 35,000 tons 
Extension of 3,500 tons/year to Terylene capacity at Wilton 


Terephthalic acid plant with 30 million lb./year capacity at Wilton, 
using Amoco oxidation process 


Plastics plant proposed for Ardil Works, Dumfries 
£100 million petrochemical complex 
Plant with 70,000 tons/year of straight and oil extended GR-S, at 


Hythe 


Plant for hydro-refining of benzole. Designed by Lurgi uses BASF 


Scholven process 


Plant for high purity hydrogen peroxide at Warrington. Cost about 
£24 million. Main contractor Matthew Hall 


New sodium perborate plant at Warrington, with ample capacity for 
foreseeable demand from home and abroad 


Third phase of extension to titanium oxide plant, at Stallingborough 


Sulphuric acid plant by Simon-Carves 


Improvements to main fertiliser plant at Barking; adapted to steam 
granulation 


Dolomite and magnesium limestone plant at Ullapool, Ross-shire. 
Grinding capacity, 200 tons/day 


New sulphonates plant and ancilliary storage facilities 
Alcohol recovery plant 


Modernisation project includes Megator automatic pressure system 
to provide constant water for hydraulic operation of valves for salt 
production at Middlewich, Cheshire 


New building for silicone rubber production at Barry to increase in- 
stalled capacity by three times present figure. Main contractors 
Midland Silicones 


New silicone fluid and silicone resin capacity at Barry to raise installed 
capacity by three times. Main contractors, Midland Silicones 


Tar distillation plant to replace existing intermittent stills 


Polythene plant at Hythe with capacity of 10,000 tons/year 


Phthalic anhydride plant at Newport 


Replacement at Ruabon of phenacetin plant by new unit. Also 
extensions to salicylic acid and paraphenetidine plants 


Maleic anhydride plant at Newport 


Second maleic anhydride plant at New Newport will more than treble 
Capacity 


Large unit at Coryton for recovery of liquefied petroleum gases. 
Contractors, Constructors John Brown 


New plant for compression of electrolytic hydrogen for sale in bulk 
in trailer-mounted cylinders, at Elworth Sandbach, Cheshire 


New plant for production of tantalum and niobium powders 


New molybdic oxide plant 


Plant for polymerisation of polyvinyl acetate emulsions at Slough 
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Due for completion by end 1958 
On stream 1959 
On stream 1958 


Due for completion by 1960 


lf set up would be in operation 
1960/61 


Planning permission granted. 
Scheduled on stream 1970 


Commissioned summer 1958 
In hand by Simon-Carves 
Commissioned October 1958 


In operation 


Commissioned mid-1958 


Completed 1958 


Plant now operating 


Commissioned April 1958 


Completed 


Completed 


Installed 1958 


Building completed; new equip- 
ment now being commissioned 


To be installed and commissioned 
during 1959 


To be erected 


Nearing completion, due on 
stream 1959 


In operation 


Planned 


Commissioned 1958 


To be built 


Propane stage ready January; 
butane stage later in 1959 


Due for commissioning spring 


1959 


In operation next year 


In operation 1958 


In operation autumn 1958 
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COMPANY 


National Coal Board 


Newton Chambers & Co. Ltd. 


Normanby Park Tar Supply 
Co. Ltd. 


North Thames Gas Board 


North Western Gas Board 


Northern Gas Board 


Pfizer Ltd. 


Philblack Ltd. 


Prices (Bromborough) Ltd. 


Salamon & Co. Ltd. 


Scottish Agricultural In- 
dustries Ltd. 

Scottish Diatomite Ltd. 

Scottish Tar Distillers Ltd. 


Scottish Gas Board 


Shell Chemical Co. Ltd. 





£9 million carbonisation plant at Manvers Main for carbonising one 
million tons coal/year. Will provide 194 million cu. ft. gas daily and 
tar, ammonia products, crude benzole, etc. 


Coke ovens, by-product plant and biological effluent treatment plant, 
by Simon-Carves 


Underground gasification pilot-plant project at Newman Spinney by 
Humphreys & Glasgow 

Plant for refining crude benzole using CTRA process. Capacity, 
500 gall./day 


Expansion of tar distillation plant 


Effluent reception plant at Products Works, Beckton, London, E.6. 
Designed to receive majority of process effluents and surface drainage 
and, by removal of sludge and oil, render effluent acceptable for 
biological treatment 


Creosote oil distillation plant at Product Works. To treat light 
creosote fraction for production of naphtha, crude phenols and 
naphthalene 


£2 million commercial high-pressure gasification of coal plant, 
Partington. Capacity, 74 million cu. ft. gas/day 


New coking plant near Chesterfield. Producing 27 million cu. ft. 
gas/day, plus coke, benzole, tar, ammonia, pitch, etc. 


New £4 million coking plant at Murton, Co. Durham, will produce 
250,000 tons coke/year, 74-8 million cu. ft. purified gas/day. By- 
products will include ammoniacal liquor, tar and one million gall. 
crude benzole per year. 


Two million cu. ft./day Segas oil gas plant at Darlington 

Extension of broad spectrum production facilities at Sandwich 
Sterile filling unit for filling sterile powders and liquids at Sandwich 
Extension to Avonmouth works to double carbon black output 


Plant at Bromborough Pool for 12-hydroxystearic acid (hydrogenated 
castor oil and fatty acid), tech. ricinoleic acid, tung oil fatty acids. 
Plant potential will cover needs of U.K. and provide export surplus 


75 tons/day tar distillation plant engineered by Chemical Engineering 
Wiltons Ltd. 


£3 million fertiliser plant, with capacity of 150,000 tons/year NPK 
fertilisers. Includes sulphuric acid plant (Simon-Carves—Monsanto), 
175 tons/day; and Prayon phosphoric acid unit, 66 tons P,O,/day. 


New artificial drying plant for Skye factory expected to treble output 
£19,500 tar acid distillation plant 


Major extensions to Provan gasworks, Glasgow, including two car- 
buretted-water-gas plants (Humglas) with 4 million cu. ft. gas/day 
(each plant), and related ancillary plant 


Lurgi pressure gasification plant at Westfield works, with gas purifica- 
tion, air separation and steam raising plants. Will supply new high- 
pressure gas grid. Main contractor, Humphreys & Glasgow (in 
association with Power-Gas) 


Central plant at Provan Chemical Works for concentrating crude 
ammoniacal liquor from Glasgow gasworks. Capacity 72,000 gall./ 
crude liquor per day. Main contractor, Chemical Engineering Wiltons 


Tower-type oxide purifiers at Coatbridge to purify coke oven gas 
from iron and steel works. Capacity, 18 million cu. ft./gas/day. Main 
contractor, Newton Chambers 


Tower-type oxide purifiers at Edinburgh to replace and supplement 
existing capacity. Capacity 12 million cu. ft. gas/day. Main con- 
tractor, Henry Balfour 


Expanded polystyrene (Styrocell) plant for Styrene Products, with 
4,000 cu. ft./day capacity, at Partington 





PROJECT 


Scheme completed 1958 


Completed 1958 


Due to. start 
December 1958 


producing gas 
In operation 
Contract awarded 


Now in operation 


Construction planned for 1959 


Under construction; expected to 
be operating early 1960 


Operating 


Projected 


Under construction 

Due for completion spring 1959 
Due for completion spring 1959 
Completed January 1958 

Due for commissioning December 
1958 


Now operating at Rainham 


In operation, opened in March 


Under construction 
Planned 


Commissioned 1958 


Stage | to be completed 1960-61 
(15 million cu. ft. gas/day); Stage 2 
by 1962-63 (30 million cu. ft. 


gas/day) 
Completed November |958 


Due for completion, October 1959 
Due for completion, 1959-1960 


On stream summer 1958 











COMPANY 


Shell Petroleum 


Shirley Aldred & Co. Ltd. 


Smith Kline & French Labora- 
tories Ltd. : 


South Eastern Gas Board 


South Western Gas Board 


~ 


Southern Gas Board 


Steetiey Magnesite Co. Ltd. 
Stewarts & Lloyds Ltd. 


Titanine Ltd. 


Union Carbide Ltd. 


United Coke & Chemicals Co. 
Ltd. 


United Sulphuric Acid Cor- 
poration Ltd. 


Van der Berghs & Jurgens Ltd. 
Wales Gas Board 


West Midlands Gas Board 
Whiffen & Sons Ltd. 


Wellcome Foundation Ltd. 
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Ethylene oxide plant by direct catalytic oxidation at Partington. 
Capacity, 20,000 tons/year 


Ammonia/nitric acid facilities at Shell Haven with 75,000 tons/year 
of ammonia capacity 


£800,000 Udex unit for aviation gasolene blending component 


Continuous wood carbonising plant at Worksop, with capacity of 
12,000 tons/year of wood, produces 2,500 tons charcoal, 36,000 gall. 
wood spirit, 60,000 gall. tar, and 300 tons acetic acid 


Plant for production of pharmaceuticals at Welwyn Garden City. 
Cost about £1 million. Main contractors Wm. Sundall Ltd. 


Oil gasification plant (Shell) at Isle of Grain with oxygen plant and 
plants for H,S removal, CO conversion, CO, removal. Will produce 
more than 1/8 million cu. ft. gas/day 


New gas-from-oil plant to be sited in Bristol area 
Three gas dehydration plants for Southampton, Reading and Hilsea 


Fully-automatic sea-water magnesia plant at Hartlepool. Annual 
output of Britmag (synthetic magnesite) raised to 150,000 tons 


As coke oven gas desulphurising plant with wet contact sulphuric 
acid plant. Capacity, 174 million cu. ft. coke oven gas/day! 


Synthetic resin factory at Welwyn Garden City 


Polythene plant at Grangemouth. Capacity, 10,000 tons/year. Cost, 
about £3} million 


20,000 tons/year ethylene oxide derivatives plant at Hythe to include 
ethylene oxide glycols, polythene glycols, ethanoiamines, glycol ethers, 
polyglycol ethers, polyglycol esters and surface-active agents (now 
imported from U.S.). Ethylene feedstock from Esso Refinery. Design 
by Union Carbide; main contractors, Wimpey. Cost about £3 mil. 


Phthalic grade naphthalene plant at Orgreave with 30 tons/day 
capacity. Designed and built by A.P.V. 


New plants include tail gas mist precipitators 


New hardening plant producing high purity hydrogen from propane 


Gastechnik gas purification plant at Cardiff with capacity of 8 million 
cu. ft. gas/day. Sulphur recovery unit with capacity of about 5 tons 
day (max.). Overall cost £123,000; main contractors, R. Dempster 
Ltd. 


Gastechnik plant at Port Talbot with sulphur recovery carried out at 
Cardiff. Purification capacit® rated at 6 million cu. ft./day, can be 
extended to 10 million. Overall cost £111,000; main contractors, 
Dempster 


Concentrated ammonia liquor plant at Pontypool to treat 16,000 gall. 
crude liquor/day to produce 22% NH, in final liquor. Cost 
£39,000; main contractors, Newton Chambers 


Crude benzole recovery plant at Pontypool (oil washing process). 
Represents utilisation of existing plant transferred from Cardiff. 
Rated capacity, 6 million cu. ft. gas/day; benzole recovery rated at 
85°,,. Cost £24,915; contractors, W. C. Holmes 
£80,000 contract for carburetted-water-gas plant 


Ethylene urea plant at Loughborough 


Biological production building at Langley Court, Beckenham, for virus 
products. Cost about £250, 


Biological production building at Langley Court for anaerobic pro- 
ducts. Cost about £400,000 


New building for final processing of virus products and sera to cost 
about £600,000 
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On stream late 1958 
On stream early 1959 


In operation 


Opened in April 


Due to be commissioned August 
1959 


Due for completion in 1960 


Due on stream 1960-61 
In hand by Simon-Carves 


In operation 


Completion scheduled for January 
1959 


In operation summer 1958 


In operation early 1958 


On stream last quarter 1959 


On stream 1958 

Operating 1958 

In operation 

Purification plant commissioned 


February 1958; sulphur recovery 
plant, June 1958 


Due for commissioning, February 
1959 


Commissioned October 1958 


To be commissioned December 
1958 


Due for completion mid-1959 
Production increase planned 


Due to operate during 1958 
Due to operate during 1958 


Work to start soon; due to be 
operating towards end 1960 
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BRITISH CHEMICAL 
INDUSTRY CONTINUES 
WITH PLANS TO EXPAND 
PRODUCTION FACILITIES 


EVIEWED here are some of the 
many new expansion and moderni- 
sation schemes currently in hand by 
the British chemical industry that has 
since the war spent more than £600 
million on its expansion projects. Many 
more are included in the survey of new 
U.K. chemical plants which, exclusive 
to ‘Chemical Age,’ starts in page 855. 

One of the major projects in hand 
for British Celanese Ltd. is the new 
expansion by 40 per cent of existing 
capacity at Spondon for oil cracking. 
The plant produces ethylene and propy- 
lene and from them a wide range of 
petrochemicals. This plant is due for 
completion July-October 1959. This 
plant, which began in 1942, was the first 
in the U.K. to produce alcohols and 
petrochemicals by the cracking process. 

British Celanese chemists began the 
work which led to the plant in 1931 
after having established methods of 
making acetone and acetic acid from 
alcohols. By 1938, a process for the 
manufacture of ethanol and isopropanol, 
and from them, of acetic acid and 
acetone, had been developed based on 
the thermal cracking of oil. The new 
additions have been designed entirely by 
Courtaulds/Celanese. 

Main contractors for the vinyl acetate 
plant for C.S.R. Chemicals (Pty.), New 
South Wales (see CHEMICAL AGE, 15 
November, p. 805) are Worthington 
Simpson Ltd., pumps; J. M. Smith, heat 
exchangers; Blakeborough Engineering 
Co., control valves; Honeywell Brown 
Ltd., instruments. British Celanese sup- 
plied the know-how and _ technical 
assistance for the plant which came on 
stream in August. 

A project that will help to increase 
steel production in Lincolnshire was 
inaugurated at Scunthorpe in October by 
British Oxygen Gases Ltd. It is a new 
tonnage oxygen plant, costing in the 
region of £1 million, and will be capable 
of supplying three steel works there with 
up to 200 tons of oxygen per day. This 
new plant is the largest to be fully com- 
missioned in Britain for the supply of 
oxygen in the quantities now required 
by steelworks and is the first with a 
daily capacity of 200 tons. 

It is unique in that it is the first plant 
to be erected in this country to serve 
more than one steelworks. A _ single 
oxygen-producing unit will supply gas 
to the Appleby-Frodingham Steel Co.. 
Richard Thomas and Baldwins and the 
Scunthorpe works of John Lysaght. A 
total of four-and-a-half miles of pipeline 
is needed. 
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In the summer, Courtaulds Ltd., 16 
St. Martin’s-le-Grand, London E.C.1, 
announced a contract with the Soviet 
Union to supply machinery for the 
manufacture. of cellulose acetate yarn 
from U.S.S.R.-made raw _ materials. 
Valued at several £ million this contract 
is being worked now. Main _ sub-con- 
tractors include: Sutcliffe Speakman and 
Co., solvent recovery plant; S. H. John- 
son and Co., filtration plant; Thompson 
Brothers, Bilston, stainless steel vessels 
and mixers; Henry Simon Ltd., blending 
plant; Stothart and Pitt Ltd., pumps; 
Sturtevant Engineering Co. Ltd., air- 
conditioning plant. 

Work is nearing completion on the 
companys Courtelle acrylic fibre plant 
at Grimsby, where initial capacity will 
be 10 million Ib. a year. Contractors for 
this plant include J. M. Smith and Co. 
Ltd., Leicester, for chemical plant; 
Thompson’ Brothers, _ stainless _ steel 
chemical plant; Sulzers Ltd., piping; 
W. G. Jenkinson and Co., Sheffield, 
process piping. Main contractors for 
building are Melville Dundas and 
Whitson Ltd. 

The Compositions Division, Dunlop 
Rubber Co. Ltd., which manufactures 
latex compounds and adhesives, have 
extended their facilities at Chester Road, 
Castle Bromwich, to include a new latex 
plant. Occupying a floor space of 11,000 
sq. ft., the extension to a factory that 
was opened in 1957 produces adhesives 
and compounds based primarily on 
normal and synthetic rubber latex. 

Latex is delivered by road tanker 
from the parent company’s tank instal- 
lation at Liverpool and stored in five 
tanks each of 7,000 gall. capacity. A 
battery of 14 ball mills provides the 
dispersions of sulphur, zinc oxide, 
accelerators and colours used in the 
compounding of  pre-vulcanised and 
vulcanising latices. An ultrasonic device 
is used for the preparation of dispersions 
of the solid compounding ingredients, 
while col:oid mills handle the dispersion 
of liquid ingred‘ents. 

Two 500 gall. vulcanising tanks incor- 
porate all the features necessary for the 
production of high quality prevulcanised 
latices of exceptional clarity to formula- 
tions evolved in the division’s labora- 
tories. Fitted with variable speed stirrers 





861 








Sulphur-burning sulphuric acid 
plant completed in 1958 by 
Simon-Carves for Laporte Titan- 
ium at Stallingborough. Capacity 
is 175 tons/day. (H,SO, plants 
completed by Simon-Carves_ in 
1948 represent a total capacity of 
345,000 tons of acid/year. See 
table and ‘Chemical Age’, 8 
November, p. 764, for details) 


See SRE eS ST SOOO EST S&S SD Ss 


and jacketted for controlled heating, 
they are designed so that a vacuum can 
be applied to remove any air introduced 
in the mixing process. 

The new factory being built by 
Carbide Industries Ltd. on a site near 
Londonderry will manufacture carbide 
and acetylene. It will be adjacent to a 
new power station, now being built by 
the Northern Ireland Electricity Board, 
and to the large site of Du Pont Co. 
(United Kingdom) Ltd. 

Most of the carbide produced will be 
used to generate acetylene which is pro- 
duced by the reaction of carbide with 
water. Acetylene will be delivered to the 
Du Pont factory by pipeline for the pro- 
duction of neoprene. 

Limestone and coke, the main raw 
materials for carbide and acetylene, will 
initially be imported by sea from Britain. 
It is. possible, however, that indigenous 
limestone may eventually be used. 





Two 500 gall. vessels for preparation of 
prevulcanised latex in the new latex plant 
of Dunlop’s Composition Division 
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The plans for the factory include the 
construction of an import wharf for the 
delivery of limestone and coke. The 
wharf will be connected to the main site 
by an arterial ropeway which will also 
be used for the export of carbide in 
drums. The plant will include a number 
of large vertical shaft kilns for the pro- 
duction of lime, each capable of 
calcining about 150 tons of limestone 
per day. 

After crushing and screening, the 
limestone will be blended with screened 
dry coke before delivery to the carbide 
furnace. This will be a totally enclosed 
rotating furnace of the most modern 
design, use of which will permit the 
collection of furnace gases which can be 
utilised after cleaning for firing the kilns. 

Carbide Industries are a fully owned 
subsidiary of the British Oxygen Co. 
Ltd. Construction is being undertaken by 
British Oxygen Engineering Ltd., and 
preliminary work on the site has already 
started. Completion is expected to take 
about two years. 

Building projects of CIBA (ARL) Ltd., 
Duxford, Cambridge, include, in addition 
to an extension to the Araldite epoxy 
resin plant at Duxford, a new office 
block which will incorporate an ex- 
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hibition room showing practical 
examples of the uses of the company’s 
synthetic resins and synthetic resin 
adhesives. 

During the year, CIBA Laboratories 
Ltd., opened new plant at Horsham for 
various pharmaceutical preparations, 
including Ciba-1906 for the treatment of 
leprosy. The building was designed to 
allow flexibility in future development 
and partitions can easily be rearranged 
should the need arise. 

Special features of the production area 
are the quality of the internal surfaces, 
free use of colour on walls and mach- 
inery and a high degree of natural light. 
Each press is fitted with an individual 
dust extraction system and tablets are 
cleaned as they leave the press by vibra- 
tion and suction on a sieve of CIBA 
design. 

Constructors John Brown are well 
advanced with the building of a large 
liquefied petroleum gases recovery unit 
at the Coryton refinery of Mobil Oil Co. 
Ltd., which will add to the present range 
of finished products. When the first 
stage is ready in January, Mobil will be 
separating a substantial quantity of pro- 
pane; later in 1959 the plant will also 
enable butane to be separated. 








Price’s (Bromborough) Ltd., oleo- 

chemical manufacturers, 
borough Pool, New Ferry, near 
Birkenhead, is a nev plant for the 
production of castor oil fatty acids. The 
products which will be available from 
January, 1959, include 12-hydroxystearic 
acid (hydrogenated castor oil fatty acid) 
and technical ricinoleic acid. 12-Hydroxy- 
stearic acid, a product of great interest 
to grease manufacturers for the pro- 
duction of multipurpose lithium-based 
grease, 1s also of interest in the manu- 
facture of alkyd resins, for plasticising 
urea and melamine/formaldehyde resins 
for stoving finishes, and esters for the 
cosmetics industry. Technical ricinoleic 
acid can be used to’advantage in the 
manufacture of esters, cosmetics, phar- 


S HORTLY to be commissioned by 


Brom- 





Prices to Commission New Plant for 
Castor Oil Fatty Acids 





maceuticals, stencils, and printing inks. 

The same plant will also be used to 
process tung oil fatty acids, of interest 
in the manufacture of surface coatings. 

The potential of the plant will be 
adequate to cover the needs of U.K. 
industry and provide a_ surplus for 
export. The main contractors were 
Engineering Department, Price’s (Brom- 
borough) Ltd. and _— sub-contractors 
include: pipework, Capper Piping Ser- 
vices Ltd.; thermal insulation, Newalls 
Insulation Ltd.; special vessels and 
pumps, Kestner Evaporator and Engin- 
eering Co. Ltd.: rubber-lined tanks and 
pipework, St. Helens Cable and Rubber 
Co. Ltd.; flaking machine, R. Simon and 
Sons Ltd.; structural steelwork, Hughes 
and Ellison Ltd.; contents gauges, 
K.D.G. Instruments Ltd. 


View of 12- 
hydroxystearic 
acid plant for 
Prices (Brom- 
borough) showing 
storage and pro- 
cess vessels 
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U.K. Chemical Companies 
New Research Projects 


AMONG the many chemical companies 
listed in our special table who are also 
expanding their research facilities are the 
following: 

Albright and Wilson Ltd. are doubling 
the laboratory area of the Oldbury 
research department. This is to be occu- 
pied early in 1960. 

Ashburton Chemical Works Ltd. are 
building at Trafford Park new labora- 
tories that should be completed by Ju'y 
1959. 

CIBA (ARL) Ltd. are building a new 
research laboratory at Duxford. 

Glaxo Laboratories Ltd. have due fc: 
completion by the end of this yez: 
at Greenford, Middx, £150,000 exter- 
sions to their virus research units f< 
immunologicals, including influenza. 
tuberculosis, and diphtheric vaccines. 1) 
addition plant growth rooms were con 
pleted at Sefton Park, Bucks. in Septen 
ber, for the production under condition: 
of strict control of plants for the testin 
of agricultural antibiotics. 

Midland Silicones Ltd. have a £250,001 
project for the provision of pilot plan 
at Barry for the development of new 
silicone products and small-scale manu 
facture. Facilities will also be provided 
for work on improving existing processe: 
and development of new processes. This 
project is due to be in operation during 
1959. Main contractors are Midland 
Silicones and the central engineering 
department, Oldbury, of Albright and 
Wilson (Mfg.) Ltd. 

Pfizer Ltd. are working on a pilot 
plant for the development of new and 
existing pharmaceutical products. This is 
due for completion at Sandwich, Kent, 
by the spring of next year. Laboratory 
benches have been supplied by Sotos 
Ltd. 

Shell Chemical Co. Ltd. are to open 
new research laboratories at Partington 
in the spring of 1959. 

Smith Kline and French Laboratories 
Ltd. are devoting part of their £1 m. 
project at Welwyn Garden City to a 
large area for research and development 
laboratories. This project is due to be 
completed next August. 

The Wellcome Foundation Ltd. have 
a large current expansion programme of 
£1.5 million. Of this sum, £250,000 is 
being spent on _ research facilities at 
Langley Court, Beckenham, where a new 
building for virus products research is 
due for completion this year. 


New Welfare Block 


The new welfare building of Ash- 
burton Chemical Works Ltd. (a Geigy 
Group manufacturing company) is an 
important preliminary to further planned 
extensions to production plant of the 
company’s works in Trafford Park, 
Manchester. The welfare building, which 
was completed in May and opened :n 
July. forms part of a larger group of 
buildings consisting of laboratories and 
administration offices scheduled for com- 
pletion in July, 1959. 
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A.P.V. Plant for 


Naphthalene from 


Crude Feedstock 


\ HILE demand for naphthalene for 

conversion into phthalic anhydride 
has imcreased considerably, the tradi- 
tional method of production can give 
rise to undesirable concentrations of 
vapour in the vicinity of the crystallising 
pans. Certain oils, however, and parti- 
cularly those derived from coke oven 
tars, can be refined by direct distillation 
o! washed crude naphthalene. A plant 
for this purpose, designed and built by 
the A.P.V. Company Ltd., Crawley, went 
on Stream at the Orgreave site of the 
United Coke and Chemicals Co. earlier 
this year. 

The plant, which processes 30 tons 
of crude naphthalene a day, consists 
essentially of two columns, the washed 
feed being introduced into a small sub- 
sidiary drying column where water is 
removed. and provision made for the 
removal of any solvent which may 
separate during dehydration. Low-boil- 
ing impurities are removed from the top 
of the first main column and the bottoms 
from this column are fed to the second, 
from which a naphthalene’ overhead 
(CP 78°C or more) is obtained. The 
plant operates at atmospheric pressure 
and heat is obtained from a high tem- 
perature circuit Operating with a _ heat- 
stable organic transfer medium. Primary 
heat is applied through a_ gas-fired 
convection furnace using flue’ gas 
recirculation. 

It is stated that a high yield of 
phthalic grade naphthalene is obtained 
from this plant. 

A.P.V. West plate columns are em- 
ployed for distillation and the use of 
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Principle of new A.P.V. benzole defront- 
ing process. Alternative plant arrange- 
ments are available 





Condenser plat- 
form of the U.C.C, 
naphthalene plant 
showing dehydra- 
tion condenser and 
other equipment 


APV evaporative condensers makes the 
plant independent of external steam 
supplies for tracing and jacketing of 
equipment once it is on stream. 


Benzole Defronting Unit 


Crude benzole as received from a 
recovery plant contains appreciable 
quantities of hydrogen sulphide, carbon 
disulphide, unsaturated compounds such 
as cyclopentadiene and hydrocarbons 
more volatile than benzene. These low- 
boiling fronts must be removed before 
the crude benzene can be distilled, the 
carbon disulphide content of the de- 
fronted benzole being taken as an indi- 
cation of the degree of removal of other 
low-boiling constituents as well as of the 
CS, itself. 

The A.P.V. Co. have recently de- 
veloped a new type of defronting unit 
with the advantages of accurate control 
over a wide range of variations in feed 
composition, consistent and predictable 








vapour/liquid contacting and the ability 
to deal with large throughputs in a 
single column. 

Because of the high degree of control 
available, the unit will reduce the 
sulphur content of the defronted benzole 
to the desired value between 0.02 and 
0.0005% sulphur as CS, with a steam 
consumption varying between 0.15 and 
0.38 lb./lb. of feed. These results are 
obtained with an overhead fraction 
representing 14 and 24% of the feed 
material, dependent on the characteristics 
of the crude. 

The particular features of the plant 
comprise: a direct contact condenser in 
which ascending vapours are partially 
condensed by counter-current contact 
with a large quantity of cooling water 
at controlled temperature; and the use 
of an APV West plate column, with 
injection of open steam to the base. 

Two benzole refining piants are cur- 
rently being equipped with this improved 
type of defronting units. 


Power-Gas Extensions to |.C.|]. 
Ammonia Synthesis Plant Completed 


Pie get torn completed this year by 
the chemical plant division, Power- 
Gas Corporation, Stockton-on-Tees, 
include a Power-Gas/Hercules hydrogen 
plant, at Warrington, for Laporte 
Chemicals. This plant is producing high- 
purity hydrogen and consists of the 
reforming furnace, three stages of CO 
conversion and CO, removal, followed 
by a final methanation stage. The addi- 
tional stage of conversion is to reduce 
the residual methane in the product gas 
to a minimum. 

A Power-Gas/Hercules hydrogen plant 
is incorporated in the new hardening 
plant at the Stork margarine works of 
Van den Berghs and Jurgens Ltd., 
Purfleet. It produces from propane feed- 
stock a high-purity hydrogen, containing 
less than 10 p.p.m. of carbon monoxide, 
which is used for hardening edible oils 
in the manufacture of margarine. Two 
stages of carbon monoxide conversion 
followed by carbon dioxide removal and 
a final methanation stage give the 
required purity of hydrogen. 


The extensions to the ammonia syn- 
thesis gas plant for LC.l. Billingham 
(Continued on next page) 





Furnace of the 
hydrogen plant for Laporte Chemicals 


Power-Gas/Hercules 
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Kestner Plant for British 


Cellophane and Courtaulds 


URING the past year Kestmer 

Evaporator and Engineering Co. 
Ltd., 5 Grosvenor Gardens, London 
S.W.1, have noted an increasing tendency 
towards the use of non-metallic materials 
of construction in handling corrosive 
liquors, particulariy for the production 
of rayon, transparent paper wrapping, 
and similar products. One example !s 
the single effect Kestner evaporator in- 
stalled this year at the new works of 
British Cellophane Ltd. at Barrow-in- 
Furness. 

This evaporator, with separator, con- 
denser, pipework, etc., are in Keebush, 
with the exception of the calandria tubes 
and tubeplates, which are in carbon. It 
is installed for the evaporation of water 
from the coagulating liquor and all the 
liquor in circulation will pass through 
the evaporator, which operates under 
vacuum, the liquor entering and leaving 
at a temperature between 40 and 50°C. 

Another example is the supply to 
Courtaulds Ltd. of two Kestner high 
vacuum crystallisers, the installation of 
which is now nearing completion at their 
Preston works. The crystallisers are of 
the continuous type, each having a 
capacity of about 2 tons per hour of 
Glauber salt crystals recovered from 
spinning bath liquor. The installation 
includes a multi-body heat exchanger in 
which the outgoing cold mother liquor, 
from which the crystals have been 
removed, is passed counter-current to 
the incoming warm spinning bath liquor 
which has already been partially cooled 
by initial flash evaporation at medium 
vacuum. Further cooling is_ effected 
down to a temperature of 6°C by 
flashing under high vacuum induced by 
steam-operated vacuum boosters. 


Aerial view of Chemstrand’s 


Acrilan plant due on stream at 
Coleraine next month. Costing £3.5 
million, the plant will make 10 
million Ib. a year of acrylic fibre 


General view during erection of Kestner 
high-vacuum crystallisers for Courtaulds 


The heat exchangers have the bodies 
and end boxes and covers in Keebush, 
while the tubes and tubeplates are in 
carbon. Keebush is also used in the 
decanters, preliminary flash _ vessels, 
tanks, pumps and circulating pipework. 


C.j.B’s Plant for Chemstrand 
on Stream Soon 


Constructors John Brown Ltd., East- 
bourne Terrace, Paddington, London, 
W.2, have been responsible for the 
engineering, procurement and construc- 
tion, for the Chemstrand Ltd. Acrilan 
acrylic fibre plant at Coleraine, Northern 
Ireland, which was started in November 
1956, and is due for completion by the 
end of 1958. The factory comprises 
solvent manufacturing and _ recovery, 
polymer manufacturing, dope prepara- 





African Explosives. 
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tion and spinning facilities, together with 
all utilities for the production of 10 
million lb. per year of Acrilan fibre. 
Major assistance in the provision of all 
special machinery for spinning, cutting 
and specialised heat transfer operations, 
etc., was provided by Baker Perkins Ltd., 
Peterborough. 


Chemico Contracts 


Nine major plants have been worked 
on this year by Chemical Construction 
(G.B.) Ltd., Henrietta House, 9 Henrietta 
Place, London W.1. The company’s 
nitric acid plant for India Explosives 
Ltd., at Gomia, has been commissioned, 
while a nitric acid plant for the Pakistan 
Government has been erected. An air- 
conditioning plant for Caltex Services 
Ltd. at Bahrain Refinery is being draftec. 
A 10-ton per day sulphuric acid plant 
is under erection for M. D. Ewart at 
Pusan, South Korea. At  Stanlow, 
Chemico have under erection a stripping 
tower for Shell Chemicals Ltd. The com- 
pany’s work for British Titan Products 
Ltd. is listed in our special table. 





Power-Gas Contracts 
(Continued from previous pag) 


Division have now been completed anc 
the sequence of start-up operations ha: 
started. The project includes a Benfield 
hot carbonate/carbon dioxide remova! 
plant which the Power-Gas Corporation 


Ltd., have designed, engineered and 
supplied. 
African Explosives and Chemical 


Industries are increasing the capacity of 
their No. 2 ammonia unit at Modder- 
fontein and have awarded certain 
contracts to the Power-Gas Corporation 
and their associates, Ashmore, Benson, 
Pease and Co. Africa (Pty.) Johannes- 
burg. The contract for the gasification 
section covers modifications to the exist- 
ing fixed-bed dry-base genertaors which 
are to be converted from cyclic semi- 
water gas Operation to continuous 
oxygen/steam gasification. 


Detailed engineering, supply and 
erection of the extensions to the gas 
purification sections of the existing plant 
will be carried out by the Power-Gas 
Corporation in accordance with basic 
design -data supplied by African Ex- 
plosives and I.C.I. Billingham Division. 
These extensions which are to be integ- 
rated with the existing plant, comprise 
equipment for: CO conversion at low 
pressure, carbon dioxide removal and 
recovery using water wash, and high- 
pressure carbon monoxide removal using 
copper liquor wash and final purification. 


The increase in the ammonia synthesis 
capacity of the No. 2 unit will be met 
by a new synthesis section to produce 
the additional requirements of anhydrous 
liquid ammonia. This plant will be 
designed by IL.C.1L, Billingham Division, 
and engineered and supplied by the 
Power-Gas Corporation with the excep- 
tion of the synthesis converters which 
1.C.[. will themselves supply direct to 
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New Trends in Plant & Equipment 





RANGE OF PILOT PLANT 
BY APEX CONSTRUCTION 


REPARATORY research and pilot- 

olant work are essential for the suc- 
cess of new chemical plant and Apex 
Construction Ltd., 15 Soho Square, Lon- 
don W.1, have designed and built many 
items of equipment for experimental and 
research establishments. Among the 
many interesting models are the follow- 
ing: 

Rotary vacuum drier SSE35: 15 in. 
diameter by 20 in. long, it is jacketed 
for steam or hot water heating and '!s 
complete with dust catcher, condenser 
and receiver, and vacuum pump. Experi- 
mentally it is used for the drying of 
powders, granular solids or _ crystals 
which can be moved with the rotating 
agitator. Heat-sensitive materials can 





SSE39 double-effect evaporator, similar 
to SSE41 single-effect model (see below) 


also be dried. Other uses include extrac- 
tion, solvent recovery and residue dry- 
ing. The model is available in mild or 
stainless steel. 

Evaporator SSE41: This is designed 
to represent an industrial single-effect, 
salting-type evaporator and is used to 
determine rates of evaporation, overall 
heat balances, etc., and can evaporate 14 
to 20 gallons per hour, depending on the 
type of evaporation. It consists of an 
evaporator body (itself composed of a 
basket-type calandria, upper vapour 
chamber, lower body cone and sampling 
device), salt separator, entrainment 


separator, multi-tubular condenser, con- 
densate receiver, steam condensate re- 
ceiver and a staging. The vessels are of 
mild steel and suitable for vacuum use. 


Bubble-cap fractionating column 
SSE 46: This is a multi-purpose unit 
which can be used as a fractionating unit 
with total or partial reflux, as a con- 
tinuous fractionating unit with variable 
reflux ratios and provision for operation 











Bubble cap fractionating column, 
model SSE46 


as a stripping or enriching column, and 
as a simple still by by-passing the 
column. Provision is made for distilla- 
tion with or without live steam and the 
unit can be made suitable for distillation 
under vacuum or pressure. The column 
has been designed to provide all means 
for obtaining complete test data and to 
anticipate all possible variations in 
operating conditions. Each plate is fitted 
with two bubble caps and the still has 
a capacity of about 20 gallons. 
Steam-heated solvent extraction plant 
SSE 43: It is of the Soxhlet type’ and is 
used for the continuous extraction of 
materials by the percolation of hot sol- 
vent. The plant is extremely versatile, 
permitting several methods of operation, 
and provision is made for recovery of 








Megator automatic pressure 

system provides constant 

water supply for hydraulic 

operation of valves at salt 

works of Middlewich Salt 
Co. 
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the solvent by distillation. The 5 gallon 
copper still with a vessel for the extract- 
able material, and a condenser are 
mounted in a stand. 


Rubber Lining by Dunlop 


Contracts handled this year by the 
General Rubber Goods Division, 
Dunlop Rubber Co. Ltd., Cambridge 
Street, Manchester 1, cover a variety of 
chemical applications including the 
following: 

Rubber-lined settling tanks; scrubbing 
towers for fertiliser plant; large concrete 
waste acid pit 20 ft. deep by 25 ft. in 
diameter, lined with rubber prior to 
brick lining; 14 pickling tanks lined with 
p.v.c.; 30,000 gall. receiver; 24 ft. 
diameter clarifloculator and a_ liquor 
receiver, all lined on site for the same 
customer; rubber lining of pickle line 
on site; pickling tank rubber-lined on 
site; a 25 ft. diameter acid tank and a 
30 ft. diameter vat, both lined on site; 
two phosphoric acid evaporators, lined 
in the division’s works; filter drum, lined 
at works; chimney, lined in works; 4,000 
gall. storage tank lined in works; 2,000 
lined pipes; filter-drum lined in works; 
chlorine cells lined in works. 

Companies for whom this work was 
carried out were: LC.I. Billingham 
Division, Guest, Keen and Nettlefolds, 
North Thames Gas Board, International 
Synthetic Rubber Co., West Norfolk 
Fertilisers, LC.I. Billingham, Talbot 
Stead Ltd., I.C.I. Wilton Works, Steel, 
Peach and Tozer, Crittalls, British Titan 
Products, and Associated Ethyl. 


Hydraulic Operation 
of Salt Valves 


An automatic Megator pressure system 
to provide a constant water supply for 
the hydraulic operation of salt valves, 
has been installed recently by the 
Middlewich Salt Co. Ltd., Middlewich, 
Ches. 

The valves are operated on a time 
cycle by water supplied from a pressure 
vessel at a pressure of between 65 and 
80 p.s.i. The required pressure is main- 
tained automatically in the vessel by two 
Megator M16 cast iron sliding-shoe 
pumps—main and standby—each capable 
of supplying 800 gall. of water per hour 
at a maximum working pressure of 85 
p.S.i. 

In the pressure lines between the pres- 
sure vessel and the three salt valves is 
the control panel, on which are mounted 

















three solenoid-operated changeover 
valves operated by time switches. During 
the cycle of operation, each changeover 
valve in turn admits water under pres- 
sure to the appropriate salt valve. 

The pressure system equipment, com- 
prising pumps, pressure vessel, pressure 
switches, automatic starter and selector 
switch, was supplied by Megator Pumps 
and Compressors Ltd. 43 Berkeley 
Square, London WI. 


MacLellan’s New Chemical 
Plant Division 


Illustrated here is part of the new 
Chemical Plant Division of George 
MacLellan and Co. Ltd. Maryhill, 
Glasgow, N.W., showing the removal 
from the new autoclave of a metal tank 
that has been lined with special acid- 
resistant MacLellan Mac-Bond rubber. 
This autoclave is capable of taking 
pipes, tanks and other vessels, up to 
26 ft. long and 10 ft. in diameter. While 
the company regularly sends trained 
tank-liners to carry out work on sites 
all over the country, it is well-equipped 
to deal with that work north of the 
Border. MacLellan’s now offer a full 
service for the fabrication of tanks, 
chutes, pipes and for supplying them 
lined with a variety of natural and 
synthetic rubbers. 


Beverley Turbofin 


The Beverley Turbofin  direct-fired 
fiuid heat unit has been designed by 
Beverley Chemical Engineering Co. 
Ltd., Beverley House, London Road, 
Horsham, to provide an efficient means 
of heat transmission at a very low 
capital cost. The principle employed is 
to transfer heat by a circulating fluid 
which picks up heat from a fuel and 
passes it to a process. 

The Turbofin system uses a non-toxic 
mineral oil which is kept in liquid phase 
and is said to be safe. As the pressures 
involved are never greater than the 
pumping losses, the necessary process 
equipment can be of the cheapest and 
simplest form. 
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Metal tank lined with special 

acid-resistant Mac-Bond rub- 

ber being removed from an 

"it ©. autoclave at the new Chemi- 

7 cal Plant Division of George 
gl MacLellan and Co. 


The Turbofin has a small combustion 
chamber. The hot gases produced pass 
through a special fin tube element and 
no direct flame impingement is possible. 
Not having a brick setting, heat reten- 
tion is said to be low, making possible 
quick starting and shutting down, as well 
aS a sensitive response to temperature 
control. Standard sizes range from 
100,000 to 1,000,000 B.Th.U. per hour. 


lsomantles for F. W. Berk 


— 


= te 
. x 





One of several Isomantles, supplied by 
Isopad Ltd., Barnet By-pass, Boreham 
Wood, to heat 100 gall. enamelled vessels 
with automatic temperature control at 
the Sandridge plant of F. W. Berk and 
Co. Ltd. Products concerned are mainly 
fine chemicals and pharmaceutical inter- 
mediates 


Climbing-film Evaporator 
Unit in Glass 


Outstanding plant developments of 
1958 on the part of Q.V.F. Ltd. 
Fenton, Stoke-on-Trent, have included a 
climbing-film evaporator unit that can 
be used as a production unit, pilot plant 
or demonstration model. 

Constructed in borosilicate glass, one 
of its greatest assets is that manufac- 
turers can see what is happening at all 
stages. Also evaporation is conducted 





Beverley Turbofin direct-fired, fluid-heat unit 
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rapidly and the material handled is sub- 
jected to boiling temperatures for a short 
period only. 

Developments have also been an- 
nounced during the year in the range of 
Q.V.F. all-glass heat exchangers for 
controlling reactions in glassed stee| 
vessels. The corrosion resistance of glass 
cuts maintenance costs to a minimum, 





Q.V.F. climbing film evaporator unit 


at the same time achieving the highest 
standards of purity and clarity. 

The Q.V.F. research and development 
department handles many problems of 
chemical plant manufacturers on the 
proving and testing of designs under 
working conditions. A recent example 
of maintenance economy occurred in the 
case of a chlorination plant where 20 
large lead condensers were replaced by 
giass condensers, with a claimed saving 
of £2,000 in maintenance costs as well 
as a fourfold increase in production. 


Manesty’s Soviet Contract 


Towards the end of this year Manesty 
Machines Ltd. Evans Road, Speke, 
Liverpool 24, will be completing a 
contract for the supply of 20 model 
RS2 heavy duty rotary presses for 
slugging to the U.S.S.R. The contract 
is valued at about £60,000. The RS2 is 
a rotary tablet machine with 21 pairs 
of punches and 21 dies. Tablets of up 
to 1% in. diameter can be produced at 
the rate of 163 to 326 per minute. 


Chemical Plant in P.V.C. 


Wm. Openshaw Ltd., Wythenshawe, 
Manchester, are now supplying chemical 
plant of all kinds in plastics, mainly 
p.v.c. Although the company, founded 
in 1939 by the present managing 
director, was originally formed for the 
fabrication of chemical plant in lead, it 
has adapted itself to the advances being 
made in this field and now operates 
under agreement with the Chemica! 
Plant and Sulphur Extraction Co., who 
act as technical consultants. 

Pipework is a typical example of 
where the application of p.v.c. solved a 
corrosion problem and is illustrated by 
its extensive use in the Kachkaroff 
process for the manufacture of sulphuric 


(Continued on page 872) 
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CHEMICAL AGE 


INCREASING USE OF RUBBER 
AND EBONITE FOR 


ANTI-CORROSIVE 


N the last thirty years or so, we have 

become so familiar with rubber-lined 
tanks, pipes, pumps and equipment of 
all sorts that we are no longer surprised 
that our chief weapon against chemical 
attack should be a vegetable rather than 
a mineral product, and our best protec- 
tion against abrasion, a soft elastomer 
rather than a hard metal. Today the 
role of rubber has been even further 
extended by the use of special-purpose 
synthetic rubbers, making it one of the 
most versatile and widely useful for pro- 
tecting chemical plant against corrosion. 

The first of these synthetic rubbers, 
neoprene, went a long way towards 
overcoming the two main chemical limi- 
tations of natural rubber, its tendency 
to swell and weaken in contact with 
mineral oils, and to crack and deterior- 
ate under the influence of strong sun- 
light, ozone, and weathering generally. 
Since linings are rarely exposed to strong 
sunlight or weathering, the chief use of 
neoprene linings has been as a protec- 
tion against mixtures of acids or acid 
fumes and mineral oils. 

Meanwhile butyl rubber has been 
mainly valuable in extending the tem- 
perature range of corrosive-resistant 
linings. Butyl linings can be subjected 
to temperatures up to 105°C over pro- 
longed periods without deterioration, 
and for limited periods to higher tem- 
peratures still. The resulting ability to 
resist boiling acids and other corrosive 
liquids is useful in various branches of 
metallurgy, where the modern tendency 
has been to accelerate processes as much 
as possible by using higher temperatures 
in pickling vats, plating baths, vessels 
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An early stage in the process of lining 
a tank 


LININGS 


for phosphoric acid treatment, etc. 

A third, special-purpose synthetic 
sometimes used for linings is nitrile rub- 
ber which has a slightly greater resist- 
ance to oils than neoprene, and speci- 
fically to aromatics. Unlike neoprene or 
butyl, it can be vulcanised with large 
percentages of sulphur to produce a true 
ebonite, and it has considerable advan- 
tage in temperature resistance. Unfor- 
tunately, compared with natural rubber 
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By 
T. H. Brooke, 





chairman of the new Plant Lining 


Group, Federation of British 
Rubber and Allied Manufac- 
turers. Firms comprising the 


Leyland, Lancs., and London, 
E16; Dexine Rubber Co. Ltd., 
Rochdale; Dunlop Rubber Co. 
Ltd., Manchester; Nordac Ltd., 
Uxbridge; Redferns (Bredbury) 
Ltd., Stockport; St. Helens Cable 
and Rubber Co. Ltd., Slough 
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compounds, it is noticeably difficult to 
process. 


For particular purposes, some of the 
newer and even more expensive syn- 
thetics may be used but these are re- 
quired only in very special cases. The 
majority of practical situations can be 
met by suitable compounds of natural 
rubber, employed either as soft linings, 
or vulcanised to varying degrees as ‘hard 
rubbers’ or ebonites. 


Natural rubber will give protection 
against most of the acids commonly used 
in industry—hydrochloric acid up to 
any concentration, hydrobromic, hydro- 
fluoric, fluorboric and fluorsilicic acids, 
carbonic acid, chlorine water, sulphur- 
ous acid, and hydrogen sulphide solu- 
tion up to saturation at atmospheric 
pressures, phosphoric acid up to 85 per 
cent and sulphuric acid up to 50 per 
cent. It will withstand all the alkalis 
and most of the inorganic salt solutions 
widely used. These include plating solu- 
tions for all the usual metals except 
chromium, the ordinary calcium, sodium, 
potassium and ammonium salts (includ- 
ing sodium hyposulphite), silver nitrate, 
zinc and tin chlorides, ferrous and cop- 
per sulphate, and copper cyanide. 


Natural rubber will cope with a great 
number of organic chemicals, including 
acetic acid, acetone, methyl, ethyl, 
butyl, propyl and amyl alcohols, glu- 
cose, glycerine (up to 40 per cent 
solution), furfurol, ethylene 


aqueous 








An intermediate lining stage 


glycol, citric, tannic, lactic, formic, 
malic, gallic and tartaric acids, castor 
oil, triethanolamine, casein, catsup and 
glue. It also provides very efficient pro- 
tection against the corrosive action of 
sea water and one of the largest installa- 
tions ever undertaken in this country 
was the lining of the absorption chamber 
for the large bromide extraction plant at 
Amlwch in Anglesea. This plant also 
uses approximately seven miles of 
ebonite piping for dealing with the vast 
quantities of sea water from which the 
bromides are extracted. Overseas un- 
dertakings on an even larger scale have 
been concerned with the lining of 
uranium oxide extraction plant in 
Canada and South Africa. 


Ebonite or Rubber 


The determining factors in the choice 
of ebonite or rubber are usually the 
conditions of service. Ebonite has a 
higher chemical resistance than soft rub- 
ber, but the difference is often not sig- 
nificant. What is more important is 
that ebonite is much less liable than 
soft rubber to discolour water-white 
liquors. Moreover, it can be polished 
to a very smooth finish, which is a great 
advantage for cleaning purposes when 
dealing with food products and oily or 
sticky substances. The fact that it can 
be machined after vulcanisation greatly 
facilitates the lining of glands and valves. 
Pipes and fitments can also be made of 
solid ebonite where conditions do not 
call for the extra strength of steel. 

Soft rubber is indicated wherever pro- 
tection is required against abrasion as 
wel! as corrosion, e.g., in the handling 
of corrosive slurries and crystal suspen- 
sions, or in ball mills used for grind- 
ing in acid conditions, etc. It is valu- 
able also in circumstances where 
mechanical jarring, or varying expan- 
sions due to rapid changes of tempera- 
ture or other forms of distortion might 
tend to crack a hard rubber lining. 
Alternatively, it is common practice now 
in lining transport vessels to interpose 
a layer of soft rubber between the tank 
wall and an ebonite lining to cushion 
mechanical and thermal shocks. Ebonite 
itself can be made more flexible without 
loss in temperature resistance by vul- 
canising a mixture of natural rubber and 
neoprene or butyl. The natural rubber 
































combines with the sulphur to produce 
ebonite while the synthetic remains 
largely uncombined and serves as a plas- 
ticiser. 

One of the great advantages of rub- 
ber is the strength of the bond formed 
between lining and metal during the vul- 
canisation process. It is a true chemical 
bond with a strength of 2,000 p.s.i. or 
more. In fact it is usually stronger than 
the lining itself, so that if an attempt is 
made to pull the lining away it will tear 
before the bond breaks. The value of 
this under vacuum conditions is obvious. 
Perhaps even more important is its re- 
liability in high-pressure systems. 
Ebonite linings will withstand any pres- 
sure that the vessels and piping them- 
selves are designed for and when the 
pressure is released, however suddenly, 
the lining will not come away or blister. 
as is very likely to happen with a lining 
which is merely stuck on with an adhe- 
sive. 


High Bond Strength 


High bond strength is also important 
in protective coverings for stirrers and 
agitators, impeller blades, centrifuge 
baskets, rotary filters etc. Like linings, 
these can be either of hard or of soft 
rubber. The very low water-absorption 
of ebonite is an advantage in some 
specialised applications, and butyl rub- 
ber, which also has a low water absorp- 
tion as well as high impermeability to 
gases, is occasionally used. 

It should be emphasised that the pro- 
pertics of both rubber and ebonite are 
by no means fixed. They can be varied 
within wide limits by alterations in the 
compounding chemicals and reinforcing 
agents introduced before vulcanisation. 
Thus antioxidants and antiozonants will 
greatly improve the ageing properties of 
soft rubber, and the softening point of 
ebonite may be considerably raised by 
heavily loading it with inert fillers, 
usually at the expense of impact 
strength. In some applications, such as 
plating baths and baskets, the insulating 
properties of the linings and coverings 
may also be important. 

Compounding rubber and ebonite is a 
highly specialised business, and although 
the designer of chemical plant will often 
know in general terms the kind of com- 
pound he wants, it is always wise to 
give the plant liner the fullest possible 
information about chemicals to be 








CHEMICAL AGE 


Final testing of a 
rubber-lined tank 


handled. 
nature of the main chemicals which is 


Frequently it is not only the 


important, but also their degree of 
purity; small traces of contaminating 
agents may make all the difference to 
the efficacy of one formulation rather 
than another in ‘long-term service. 


Equally important is the design of 
the vessels to be lined. Their construc- 
tion should be such that all parts to 
be covered are accessible. All sharp 
angles and all unnecessary indentations 
or protuberances should be avoided. 
Rivetting should be avoided if possible, 
otherwise the rivets should be counter- 
sunk flush with the adjacent surface. 
Welded joints should be made so that 
all surplus metal can be ground away 
and the surface finished off smooth. The 
welding should be solid and free from 
porosity or flaws which might entrap 
air. Castings to be lined or covered 
should similarly be of high density with- 
out surface blowholes or foreign mate- 
rial. Where it is necessary to fill faults 
or crevices, metal with a melting point 
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about 150°C should be used and ham- 
mered well down so that no air is trap- 
ped under the surface. 

In recent years a number of new lining 
materials have been introduced, most of 
them belonging to the plastics family, 
all highly publicised and loudly praised. 
Most of them are light and attractive in 
appearance, and can withstand a reason- 
able number of corrosive chemicals. 
Occasionally one or another proves in- 
valuable in solving some particular 
problem with which the rubbers and 
ebonites cannot cope. But none of the 
plastics has the all-round reliability of 
rubber, none can be compounded to 
meet so many difficult and varied situa- 
tions, and none can be bonded to meial 
with anything like the same remarkatle 
efficiency. 

There have been many instances re- 
cently of plastics linings and plastics 
piping being installed in circumstances 
and for purposes for which their pro- 
perties made them wholly unsuitabie. 
The result has been that the customer 
has had to abandon them sometimes 
within a matter of months, at very con- 
siderable expense both in money ard 
inconvenience. 

In designing or ordering chemical 
plant, therefore, including storage tanks 
and transport vessels, it is always advis- 
able first to consult one of the firms 
specialising in rubber and ebonite lin- 
ings, whose years of experience will en- 
able them to predict with some assurance 
the probable behaviour of a lining in 
any given circumstances. Some rubber 
manufacturers are also equipped to 
offer plastics or resin linings, and if <o 
they are in a much better position to 
advise as to their suitability than those 
who are new to the field of chemical 
engineering. 





All-round Expansion for Balfour Group 
Following Chemical Plant Show 


QUIPMENT shown by the Balfour 

Group of Companies, Leven, Fife, at 
the recent Chemical and Petroleum 
Engineering Exhibition has resulted in 
an all-round expansion of business. 
George Scott and Son (London) Ltd. 
have been particularly successful with 
the series of Willems Patent Dispersi- 
trons, developed and patented by Prof. 
Eng. P. Willems, Lucerne. The design 
is based on the technology of kinematic 
high frequency. Dispersitrons are used 
for contacting, dispersing, emulsifying, 
blending and homogenising various 
liquids and solids. 

One of the most important projects 
of George Scott during 1958, was the 
installation of a continuous evaporation 
and salt separation plant for the con- 
centration and treatment of caustic soda, 
for a large chemical manufacturing 
company specialising in products for the 
textile industry at Porbanda, North West 
India. The firm designed and manufac- 
tured the plant in their Leven factory 
and co-ordinated the sub-contractors for 
the supply of ancillary equipment. 





The process consists of initial concen- 
tration in a large, triple-effect evaporator, 
followed by decantation and filtration 
to remove the precipitated salt. The 
liquor is then treated in a series of 
ageing tanks and this is followed by 
final ‘concentration to 73% _ strength 
in a_ single-effect, forced-circulation 
evaporator. The capacity is 170 tons of 
product per day. The plant is highly 
instrumented for automatic process 
control. 


George Scott, who are supervising the 
erection, will be commissioning the plant 
in the near future. 


A number of large units of Pfaudler 
glassed-steel construction which were in- 
Stalled in British and French factories 
during 1958 by Enamelled Metal 
Products Corporation (1933) Ltd. in- 
cluded: 


Five thousand feet of glassed-stecl 
piping and a number of 10,000 gallon 
high-pressure latex flash and vacuum 
tanks, for the International Synthetic 
Rubber Company Ltd., Hythe, Kent. 
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CHEMICAL AGE 


RUSSIAN WORKERS REPORT NEW PROCESS 
FOR SYNTHESIS OF ESTERS 


oer. issue of the reports of the 
Scient'fic Academy of the U.S.S.R. con- 
tains a statement by three Russian scien- 
tists, J. T. Eidus, K. W. Pusitzki and 
K. G. Rjabowa, that a new process has 
been discovered for the synthesis of 
esters from olefins, carbon monoxide and 
alcohols at room temperature and at low 
pressures. This is said to consist of 
the mixing of CO and an olefin with 
concentrated sulphuric acid to set up 
an intermediate compound which reacts 
with alcohol immediately in the forma- 
tion of methyl esters and the forming 
body of the sulphuric acid. 

Experiments carried out during the 
course of research included a_run- 
through with isobutylene in a depres- 
surised glass apparatus; this experiment 
produced a mixture of methyl esters of 
C. and C, carbonic acid, the yield being 
21°5 and 3% respectively, of the car- 
bon monoxide used. When a liquid olefin 
fraction with a 32-124°C boiling point 
and 61.2°%, olefin content (this obtained 
through hydrocondensation of CO with 
propylene) was used at a CO pressure 
of 80 atmospheres, methyl esters of 
C.-C, acid were obtained, the yield 
totalling 63° of the olefin used and 
78% of the CO. 


£5 Million Expansion Planned 
by African Explosives 


A further £5 million expansion plan 
has been announced by African Explo- 
sives and Chemical Industries (jointly 
controlled by Imperial Chemical Indus- 
tries (South Africa) and De Beers Indus- 
trial Corporation). 

Included in the programme is _ the 
manufacture at the Modderfontein fac- 
tory, Johannesburg, of methanol, for- 
maldehyde and urea-formaldehyde res'ns. 
Chlorine production is to be doubled so 
that existing capacity at Umogintwini 
(Natal) will be able to meet South 
Africa’s needs in the foreseeable future 
for chlorine and chlorine products, it is 
stated. 

Aim of the programme is to make 
South Africa independent of imports in 
the fields covered. Work on the expansion 
scheme is to start in the near future and 
the expanded facilities are expected to be 
in full production by 1960. 


New Sulphuric Acid Plants 
for N.Z. Fertiliser Industry 


Since 1954, there has been a substan- 
tial expansion in sulphuric acid and fer- 
tiliser manufacture in New Zealand. By 
1958, the number of sulphuric acid 
olants associated with superphosphate 
works will have increased from eight to 


11 and it is hoped that there will be 14 
plants in operation by the end of 1959. 
Of the 11, eight are chamber plants 
representing 75 per cent of gross produc- 
tion and three are contact. It is expec- 
ted that annual production will reach 
331,000 tons by 1959. 

Sulphur needs are met exclusively by 
imports from the U.S. and Mexico. At 
present these requirements are running 
at about 100,000 tons a year with 95 
per cent going to acid manufacture. 
Phosphates are supplied by the British 
Phosphate Commissioners. 


Super-pure Silicon from U.S. 


Merck and Co., the New Jersey chemi- 
cal manufacturers, have announced the 
development and now the production of 
a silicon so pure that it contains less 
than one part impurity in every 10,000 
million parts of silicon. It is being 
manufactured in monocrystal and poly- 
crystal forms and is said to have an 
electrical resistance of over 1,000 ohms 
per cm. 


Spot Test for 
Stainless Steel 


A spot test which discriminates 
between 200 series and 300 series stain- 
less steels without the need for chemical 
analysis or spectroscopy, has _ been 
evolved by Electromet, US. Two drops 
of nitric acid followed by one drop of 
hydrochloric acid are placed on the 
specimen to be tested. After the reaction 
has subsided, two drops of water are 
added and the spot area stirred with a 
glass rod. A pinch of sodium bismuthate 
is added and the mix stirred. If all the 
sod'um bismuthate dissolves, additional 
small portions of the bismuthate are 
added until excess reagent is present. 
After 30 seconds, 200 series steels will 
give a dark reddish-brown spot, and 300 
series steels a tan spot. | 


Syndicate ready to buy 
General Aniline and Film 


Bache and Co., a US investment com- 
pany, are reported to have an interest 
in representing certain organisations in 
the U.S. who are well qualified to take 
over several units which compose the 
General Aniline Co. This investment 
company is said to have formed a syndi- 
cate to buy the stock of General 
Aniline and Film Corporation if and 
when the US Government markets it. 

The stock of General Aniline was 
seized during the last war and would 
have to be open to all bidders. The 
Bache syndicate, it is understood, have 
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been trying to promote settlement of 1 
dispute over the shares between the US 
and I.G. Chemie (Interhandel), a Swiss 
banking corporation which has sought 
to recover the stock, in the hope that its 
bid will succeed. Interhandel contends 
that the shares were Swiss—not German- 
owned and therefore illegally seized. 
The Bache syndicate plan to buy the 
Shares and to divide General Aniline 
into three parts, which would go to the 
members of the syndicate. 

Switzerland has asked the International 
Court of Justice at The Hague, Holland, 
to rule itself competent to settle the 
12-year old dispute between Switzerland 
and the US over the ownership of Inter- 
handel. 

In settlement of the present suit 
brought by the Interhandel Co. against 
the US Government, a new difficulty is 
stated to have arisen following the 
recent decision of the liquidators of 
I.G. Farben to intervene in the suit in 
the District Court in Washington. 

The US Justice Department’s expressed 
view is that intervention by the liquida- 
tors of 1.G. Farben tended to confirm 
the US Government’s case that the 
shares were German-, not Swiss-owned. 


German Petrochemical 
Production 


According to  Arbeitsgemeinschaft 
Erd6l-Geewinnung und-Verarbeitung, 1957 
West German petrochemicals production 
was 165,000 tons of products, 23 per 
cent higher than in 1956. Raw materials 
were coke-oven gas and increasing quan- 
tities of natural gas and petroleum. 

It is expected that petrochemical pro- 
duction in the Federal German Republic 
for 1959 will reach 270,000 tons, a 67 
per cent increase on the 1957 total. 
Petrochemicals output in the OEEC 
area of Europe in 1957 was 575,000 tons. 


Japanese Survey of 
Egyptian Chemicals 


Chemical and photographic chemical 
experts from Japan, mainly representa- 
tives of the Mitsubishi Chemical Co., 
Sanki Industry Co. and Fuji Photo Film 
Co., are to leave shortly for Egypt to 
make a survey of the country’s dye, arti- 
ficial fertiliser and film-making indus- 
tries and the projects in hand concerned 
with them. They will also be interested 
in other branches of the chemical manu- 
facturing industry. 


Pakistan-Japan Agreement 
for Fertiliser Plant 


Agreement has been reached and a 
contract signed by the Pakistani Indus- 
trial Development Corporation and Kobe 
Steel Works, Japan, for the erection of 
an artificial fertiliser plant at Fenchugunj 
in the north of East Pakistan. The plant, 
estimated cost 150 million rupees, will 
use aS raw material natural gas from the 
Sylhet area and its annual capacity is 
assessed at 106,500 tons of concentrated 
urea. 
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@ Mr. H. GREVILLE SMITH, president 
of Canadian Industies Ltd., has tendered 
his resignation from the board of the 
company effective 31 December. Mr. 
PETER C. ALLEN, an executive director 
(Group F. Fibres) of Imperial Chemical 
Industries Ltd., the parent company, has 
been appointed by the board to fill the 
vacancy and has been elected president 
of Canadian Industries, both effective | 
January. He will remain on the LC.I. 
board in a non-executive capacity. 


@ Mr. K. M. N. FerGusson, son of the 
chairman of the Evans Medical Supplies 
Ltd., Speke, Liverpool 24, has been ap- 
pointed a director of the company. 


@ Mr. H. Stromperc, M.Sc., F.R.LC., 
A.M.1L.Chem.E., at present a director and 
chief engineer of Ashburton Chemical 
Works Ltd. (a member of the Geigy 
group of companies in the U.K.), will 
be joining Walker and Martin Ltd., of 
Bolton as managing director of their 
chemicals division (comprising Walker 
Extract and Chemical Co. Ltd. and 
Arthur Ashworth Ltd., Bury), on 1 
January, 1959. 


@ Mr. Coropon S. FULLER, vice-presi- 
dent of the Foxboro Co., flew from the 
U.S. to attend the tenth annual dinner 
of the U.K. company’s 10 year service 
club held recently at Wimbledon Hill 
Hotel. Mr. L. S. YOXALL, managing 
director of Foxboro-Yoxall Ltd., Redhill, 
Surrey, outlined plans for future develop- 
ment following the opening of the new 
factory at Redhill in May of this year. 


Mr. W. B. ALBRIGHT, vice-chairman 
of Albright and Wilson Ltd., recalled the 
opening of the Widnes phosphorus works 
25 years ago at an anniversary dinner 
held last week. He visited Widnes with 
the surveying team and later became 
works engineer. The site was, he said, 
rented from LC.I. and it had about three 
generations of chemical plant beneath it. 


CHEMICAL PROCESSING of 
NUCLEAR FUELS 


By F. S. MARTIN, M.Sc., Ph.D., A R.C.S., F.R.D.C. 
U.K. Atomic Energy Authority, Rac :. ll. 


and G. L. MILES, M.Sc., B.A., Ph.D., F.*.1C., F.R.A.C.I- 


Australian Atomic Energy Commuscion 


and thorium concentrates. 
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‘When you dug down you got chemical 
smells’, declared Mr. Wilson. 


@ Mr. J. G. WINDow, szles director of 
Q.V.F. Ltd., Stoke-on-Trent, left last 
week for his second flight to America this 
year. Purpose of his trip, which will 
include calls in New York, Chicago and 
over the frontier in Canada, is to set up 
new selling agencies for British glassware 
and to examine new American glass pro- 
ducts that could usefully be imported into 
Britain or manufactured here later. He is 
accompanied by Mr. E. L. HArRISON, 
sales director of the associated firm 
Quickfit and Quartz, of Stone. 


@ Mr. J. H. GrRimsHAw (Horace Cory 
and Co. Ltd.) was elected chairman of 
the British Colour Makers’ Association 
at the annual meeting on 12 November. 
Other officers elected were: vice-chair- 
man, H. GosLinc (Cornbrook Chemical 
Co. Ltd.); hon. treasurer, SiR CHRISTO- 
PHER COWAN (Cowan Bros. (Stratford) 
Ltd.); council, A. K. Ames (1.C.I. Dye- 
stuffs Division), C. M. Beavis (Golden 
Valley Colours Ltd.), Sir CHRISTOPHER 
Cowan, G. E. Hicvier (J. W. and T. A. 
Smith Ltd.), H. Gostinc, J. H. GRIM- 
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with nuclear reactor development and are interested in the role of nuclear * 
fuel processing in nuclear power systems. e 
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Emphasis has been placed on the basic principles of nuclear fuel processing 
rather than on the technology. While no attempt has been made to describe 
the production of uranium and thorium from their ores, many of the aqueous 
processes which are described are applicable to the purification of uranium 


Price 40s. 


Butterworths Scientific Publications 
@eee2e @ 88 Kingsway, London, W.C.2 @e7eee e 
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SHAW, H. Pike (Hull and Liverpool Red 
Oxide Co.), V. Watson (Cromford 
Colour Co.), A. H. WHITAKER (James 
Anderson and Co.); secretary, ALLAN J. 
HOLDEN. 


@ CoLonet TuFTon V. H. BEAmMisu, 
M.P., has been appointed to the board 
of Smith, Kline and French Laboratories. 


@ Chairman of the LCI. Plastics 
Division, Dr. J. C. SwALLow, has been 
appointed a trustee of the Plastics 
Industry Education Fund. He succeeds 
Mr. P. C. ALLEN, who is taking an over- 
seas appointment (see first paragraph). 








@ Seven eminent scientists have been 
appointed to serve on the scientifix 
advisory committee of the Internationa! 
Atomic Energy Agency, Vienna. The) 
are, PRcFESSOR H. J. BHABHA, India, Sir 
JOHN COCKCROFT, U.K., and PROFESSORS 
V. S. EMELYANOV, U.S.S.R., B. GoLp 
SCHMIDT, France, B. Gross, Brazil, W. B. 
Lewis, Canada, and I. I. Ras, U.S. A 
their meeting in New York on 14 Novem- 
ber, the committee was asked to consider 
the IE.A.A. conference programme; a 
proposal for estimating distribution o: 
hydrogen and oxygen isotopes in water: 
establishment of the agency’s laboratory: 
the agency’s long-range needs for tech- 
nical facilities and additional research 
activities. 





@ Mr. T. Crompton, financial director 
and chief accountant of the LC.I. Salt 
Division, Winsford, Ches, will shortly 
be leaving to take up an appointment 
as finance director of Yorkshire Imperia! 
Metals Ltd. 


@ Mr. STEPHEN CroziER has_ been 
appointed director of public relations, 
Pfizer Ltd., Folkestone. He will also 


act as adviser on public relations to the 
North European and African area of 
Pfizer International subsidiaries. 





TUESDAY, 25 NOVEMBER 

Incorporated Plant Engineers, South Wales 
Branch—Cardiff: South Wales Engineers’ Insti- 
tute, Park Place, 7-30 p.m. ‘Corrosion’ by D. W. 
Marshall. 

AC, Physical Methods Group—tLondon: Bur- 
lington House, W.!, 6-30 p.m. ‘Modern methods 
of purification.’ 


WEDNESDAY, 26 NOVEMBER 
SCI, Food Group—tLondon: 1|4 Belgrave Square, 
S.W.1, 6-15 p.m. Original papers by members. 


THURSDAY, 27 NOVEMBER 

Institute of Metals, Birmingham Section— 
Birmingham: Exchange and Engineering Centre, 
Stephenson Place, 6-30 p.m. ‘Corrosion and 
microstructure’ by C. Edeleanu. 

incorporated Plant Engineers, Merseyside and 
N. Wales Branch—Liverpool: Exchange Hotel, 
7-15 p.m. ‘Some aspects of automatic control’ by 
R. E. Harvison. 

Sci, Northern Ireland Section—Belfast: 
Chemistry Department, Queen's University, 
7-45 p.m. ‘Analytical applications of co-ordination 
compounds’ by Dr. T. S. West. 


FRIDAY, 28 NOVEMBER 

Society of Instrument Technology, Scottish 
Section—Glasgow: Scottish Building Centre, 425 
Sauchiehall Street, 7-15 p.m. ‘Analytical instru- 
mentation of chemical processes’ by J. 
Tallantire. 

Incorporated Plant Engineers, Birmingham 
Section—Birmingham: Imperial Hotel, Temple 
Street, 7-30 p.m. ‘Statutory regulations of steam 
and pressure vessels’. Film and discussion. 
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Commercial News 





Distillers Co. Ltd. 


Because they consider they will have 
to raise up to £15 million of additional 
finance in the next two years for a de- 
velopment programme that is under con- 
sideration, Distillers Co. Ltd. are pro- 
posing to capitalise some £36.75 million 
of reserves. Capitalisation will be 
carried out in two stages. Value of the 
present 6s 8d ordinary shares will be 
increased to 10s and there will be a scrip 
issue Of one new 10s for every four 
ordinary shares held on 11 December. 
On that date an interim dividend of 
74° (same) will be declared on existing 
capital; this is equal to 4% on higher 
capital. 

A revaluation of investments in cer- 
tain subsidiaries so as not to exceed the 
net aSsets attributable to Distillers’ in- 
terest in these companies, shows an 
appreciation in value of £27,721,031, 
which has been credited to capital re- 
serve. 


American Cyanamid 


In a report just published, American 
Cyanamid announce that their turnover 
for the first half of 1958, 257 million 
dollars, is down by 2 million dollars on 
the same period of last year. The com- 
pany attributes this fall to the high 
degree of concentration on production 
of new commodities which has made the 
past year abnormal. 


Group Developments 


Subsidiary of Courtaulds Ltd., Group 
Developments, are offering to purchase 
the 600,000 ordinary 10s shares in Betts 
and Co. (metallic capsule manufacturers) 
at 17s each involving £570,000. The 
offer is conditional upon acceptance by 
27 November or such date not later than 
31 January, by holders of 90% or such 
less percentage as the purchasers may 
accept .as sufficient, of the ordinary. 

The directors, who are accepting the 
offer, expect that it will be accepted in 
respect of shares held in trusts of which 
they are trustees. The holdings aggre- 
gate 53,376 shares. 

Ordinary shareholders will be entitled 
to the final dividend of 7%, declared for 
the year ended 30 June last. 


Monsanto Chemicals (Aust.) 


Monsanto Chemicals (Australia) and 
the Petroleum and Chemicals Corpora- 
tion of Australia are to join in a new 
venture to make _ petrochemicals in 
Australia. A new company is to be 
formed to make _ styrene monomer, 
which is at present imported and a plant 
will be erected alongside the Petroleum 
and Chemical Corporation’s present 
plant at Silverwater, New South Wales. 
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® D.C.L. to Capitalise £36m. of Reserves 
® Lower Turnover by American Cyanamid 
© Group Developments Bid for Capsule Firm 


® Monsanto’s New Australian Venture 


It is expected that this plant will be 
completed in 1960. 

Polystyrene is already made in 
Australia by Monsanto and by C. S. R. 
Chemicals. Ethyl benzyl will be sup- 
plied for the process by Petroleum and 
Chemical Corporation. 


Carbon Lorraine 


Société Le Carbon Lorraine, of France 
and one of Europe’s leading producers 
of chemicals from coal, graphite and 
coal derivatives, are to raise their capital 
from Fr.1,080 million to  Fr.1,440 
million. The firm, with its plants in and 
around Paris and at Pagny-sur-Moselle, 
is planning a production extension pro- 
gramme. It was set up last year by the 
fusion of two companies, Société Le 
Carbon and Compagnie Lorraine de 
Charbons pour l/Electricité, and is 
closely connected to the Ugine chemical 
concern, with whom it jointly owns 
Société Ugine-Carbone. 


Simon-Carves 


Cost to Simon-Carves Ltd. of acquir- 
ing the shares of Lodge-Cottrell (see 
CHEMICAL AGE 15 November, p. 814) 
will amount to approximately £930,000, 
states Mr. R. B. Potter, chairman of 
Simon-Carves. The consideration is 
payable wholly in cash and will be found 


from the company’s resources which are 
‘amply sufficient for this purpose.’ Net 
assets of Lodge-Cottrell totalled £540,671 
as at 31 March last. 


INCREASES OF CAPITAL 


BAYER PRopuctTs LTD., chemical manu- 
facturers, etc., Africa House, Kingsway, 
London, W.C.2. Increased by £150,000 
beyond the registered capital of £350,000. 


SiR WILLIAM BURNETT AND COMPANY 
(CHEMICALS) LTp., manufacturers’ of 
chemicals, soldering fluids, and pastes, 
etc., Great West Road, Isleworth, Mdx. 
Increased by £10,000 beyond the regis- 
tered capital of £10,000. 


LONDON GAZETTE 
Voluntary Winding-Up 

(Notices of companies voluntarily winding-up 
are purely formal and do not necessarily imply 
insolvency.) 

J. M. Huser Ltp., dealers in carbon 
black, etc., regd. office, 7 Great Win- 
chester Street, London E.C.2. By special 
resolution, 7 Novemter. Mr. N. C. R. 
Nash, 329 High Holborn, London, W.C.1, 
appointed liquidator, 


C. W. ADAMS AND Co. Ltp., laboratory 
glassware manufacturers, regd. office, 2 
South Side, The Green, London N.15. By 
reason of its liabilities, 4 November. Mr. 
L. Jobson, 2 South Side, The Green, 
London N.15, appointed liquidator. 





Market Reports 





BETTER COVERAGE OF FORWARD NEEDS 


LONDON Trading activity on the in- 
dustrial chemicals market has been fair 
on the week with the soda products, 
borax and other routine chemicals mov- 
ing well on home account. Buyers have 
shown rather more interest in covering 
forward requirements and the market 
can expect increasing attention to be 
given to contract renewal business. Prices 
generally are steady with a firm under- 
tone. 

Sulphate of copper is in reasonably 
good request at the current quotation of 
£78 per ton less 2% f.o.b. Liverpool. 
The flow of overseas inquiry has been 
maintained at about recent levels. 

Demand for the coal tar products 
continues moderate, with the cresylic 
acids and phenol crystals in steady re- 
quest. Pitch is moving well on home 
and export account. 


MANCHESTER Traders’ one the 
Manchester chemical market during the 
past week have experienced a reasonably 





steady flow of specifications for deli- 
veries under contracts of the leading 
heavy products. Current replacement 
buying is largely restricted to relatively 
short periods. Quotations are steady- 
to-firm. Sulphate of copper has further 
advanced to £78 per ton, less 2% f.o.b. 


Liverpool. Moderate activity is reported 
in fertilisers. 


GLASGOW During the past week 
activity continued on the Scottish mar- 
ket with the general level of trading 
showing improvement. Contract and 
spot deliveries were fairly well de- 
manded with quantities reasonable. A 


volume of inquiries was _ received, 
both for immediate and _ forward 
requirements. Prices have remained 


steady, showing little change. 


Exports were satisfactory with numer- 
ous inquiries. In connection with agri- 
cultural chemicals the emphasis is still 
on forward requirements. 
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Kestner Jubilee Book Records 


Progress in 


| Die Siedgptecarpeinaastey drying, acid hand- 
ling and many other chemical engi- 
neering problems are discussed in the 
Golden Jubilee Book of the Kestner 
Evaporator and Engineering Co. Ltd., 
just published to commemorate 50 years 
of chemical plant manufacturing. This 
admirable book describes the history of 
the company from its inception but in- 
cludes so much additional historical 
background that it forms a history of 
the chemical plant industry and its 
developments, showing how discoveries 
in many fields have found application in 
chemical engineering. 


One of Kestner’s main interests has 
always been evaporators and their latest 
design is the Coolcentrator which has a 
wide use in the pharmaceutical and food 
industries where temperatures must be 
kept low to preserve the inherent pro- 
perties of the products. 

Developments in spray-drying were 
accelerated during the second world war 
with the demand for dehydrated foods 
for the services and since then many 
new applications have been found. One 
of the largest spray-drying installations 
ever built is being commissioned by 
Kestner this year and when in full opera- 
tion will evaporate 10 tons of water per 
hour with an overall thermal efficiency 
of about 80%. An account is given of 
this particular plant and how it func- 
tions, , 

Another form of drying plant is the 
infra-red unit used for drying paints 
and enamels; Kestners have developed 
infra-red driers for handling granular 
and powdered materials. Although the 
thermal efficiency of these driers is very 
low, they give a degree of dryness not 
possible by any other means—sodium 
bicarbonate for fire extinguishers can be 
produced with a moisture content of less 
than 0.01%. 

Discovery of new materials for the 
handling of corrosive fluids has led to 
big advances in the manufacture of such 
corrosive acids as sulphuric. The im- 
portance of the pump in modern acid 
handling cannot be over-emphasised and 
it is the advent of better acid pumps 
which has led to the large-scale produc- 
tion of sulphuric acid in this country; 
tantiron is used by Kestner for such 
pumps. Fans are also a problem but 
the newer plastics are one answer be- 
cause their light weight and high strength 
give unusual scope to the designer. 


A full chapter of the book is devoted 
to the subject of acid-resisting materials 
of construction and shows how develop- 


Plant Design 


ment of these, particularly p.v.c. and the 
newer resins, has affected industry as a 
whole. 

Other chapters deal with advances 
made in high-temperature process heat- 








22 November 1958 


ing, effluents and their treatment, and 
complete plant installations and _ the 
company’s contribution in these fields. 
All are illustrated with photographs, 
diagrams and flow sheets. 

Technical education and the chemical 
plant industry is treated in chapter 8 
and Kestner’s contributions to the vari- 
ous colleges and educational institutes 
both in this country and abroad are 
listed. 





New Trends in Plant and Equipment 


(Continued from p. 866) 


acids. Wm. Openshaw have now de- 
veloped the technique of lining mild 
steel pipe of 6-20 in. bore with thin 
wall p.v.c. tubing, thus offering physical 


' Strength as well as resistance to chemical 


attack. 

Other parts of such plants fabricated 
in p.v.c. include tower tops, the con- 
struction of which is very smilar to that 
for a lead chamber. Although 65°C 
should be considered the maximum tem- 
perature of continuous operation of 
p.v.c. pipes under pressure, in one of 
the Kachkaroff plants the hot tower 
operates at 80-85°C and after more than 
three years has shown no sign of 
deterioration. 


Stainless Steel Stirrer 





Special 200 gall. stainless steel stirring 
and conditioning vessel by William 
Brierley Collier and Hartley Ltd., Roch- 
dale. Upper portion of the steam-jacketed 
pan has a water-cooling ribbon jacket 


New Immersion Ball-Mill 


Latest addition to the Silverson 
Machine (Sales) Ltd., 55 Tower Bridge 
Road, London, S.E.1, range is_ the 
Silverson high-speed immersion ball-mill. 
This machine is constructed on an 
entirely new principle by which the 
materials are sucked into the milling 
head which consists of a number of stain- 
less steel balls revolving at high speed in 
an enclosed track. They are subjected to 


an intense pulverising and milling action 
and expelled back into the mix which is 
thus kept in constant motion. With this 
machine, milling and mixing are thus 
combined in one process in one vesse.. 


Stainless Steel Chemical Plant 


Established in 1872, Henry Hargreaves 
and Sons Ltd., Bury, have grown con- 
siderably in recent years, and have been 
responsible for undertaking contracts in 
the air-conditioning, ventilating and 
fume-removal fields. A new greenfield 
64 acre site has recently been acquired 
with the object, during the next few 
years, of building in stages a new factory 
and improving the company’s manufac- 
turing resources. In this respect develop 
ment of stainless steel fabrication has 
played a significant part. 

In addition to supplying a numbe 
of stainless steel tanks and vessels for 
LC.I. for their Wilton nylon plant, the 
company has recently completed the 
fabrication of a large stainless steel gas 
main for the I.C.I. Heysham factory. 





This 24 in. bore valve body for use in 
the new fertiliser plant of the Shell 
Chemical Co. Ltd. at Shell Haven is cast 
in * Staybrite’ F.C.B. at the Blackheath 
Foundry of Firth-Vickers Stainless Steels. 
Produced for Joshua Hindle and Sons 
Ltd. on behalf of Lummus, it is believed 
to be the largest valve body casting to 
be produced in stainless steel 
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Broadbent overdriven 

direct electric centri- 

fugals with speed con- 

trols and  counter- 

balanced ploughing 
gear 


CENTRIFUGAL SEPARATION 


Broadbents specialise in the effective application 
of centrifugal force wherever separating, filtering 


or clarifying is required. 


High speed centrifugals with rapid accelera- 


tion ensure drier solids and clearer liquors with 


shorter cycles and increased profits. 


Broadbent 21” type 
86 centrifugal with an 


onsult the centrifugal specialists— intorehangeabie 


basket and outercasing 
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CENTRAL IRONWORKS HUDDERSFIELD 
Phone 5520/5 Grams ‘BROADBENT’ Huddersfield 
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NEW PATENTS 


By permission of the Controller, HM 
Stationery Office, the following extracts 
are reproduced from the ‘Official Journal 
(Patents), which is available from the 
Patent Office (Sale Branch), 25 Southamp- 
ton Buildings, Chancery Lane, London 
WC2, price 3s 3d including postage; 
annual subscription £8 2s. 


Specifications filed in connection with the 
acceptances in the following list will be open 
to public inspection on the dates shown. Opposi- 
tion to the grant of a patent on any of the 
applications listed may be lodged by filing patents 
form 12 at any time within the prescribed period. 


ACCEPTANCES 
Open to public inspection 31 December 


Operation of fuel cells. National Research 
Development Corp. 806 592 
Apparatus for controlling the emptying of tanks. 
Parker Appliance Co, 806 609 
Heterocyclic sulphonamides. May & Baker Ltd. 
806 812 
Method and apparatus for synthesising hydro- 
carbons. Jenny, F. J. 806 533 
Cadmium sulphide. General Electric Co. Ltd. 
806 789 
Coke-oven heating walls. Otto, C. 806 610 
Separation of elements of refractory chemical 
compounds. Sheer-Korman Associates, Inc. 
806 653 
Phase detéctors. Hazeltine Corp. 806 544 
Production of colourless polyolefins. Bergwerks- 
geselilschaft Hibernia AG. 806 655 
Mono-azo dyestuffs of the benzene-azo-naphtha- 
lene series and metal derivatives thereof. 
Imperial Chemical Industries Ltd. 806 657 
Alkylated diphenols and alkylated dinaphthols. 
Ethyl Corp. 806 534 
Preparation of esters of organic carboxylic acids. 
Dehydag, Deutsche Hydrierwerke G.m.b.H. 
806 814 
Glass compositions. British Thomson-Houston 
Co. Ltd. 806 837 
Production of foam rubber. Dunlop Rubber Co. 
Ltd. 806 708 
Mono-azo dyestuffs of the benzene-azo-pyrazolone 
series and metal complexes thereof. Farben- 
fabriken Bayer AG. 806 709 
Chloroform extraction process for recovery of 
adipic acid. Du Pont De Nemours & Co., 
806 660 
Veterinary compositions. Imperial Chemical 
Industries Ltd. 806 725 
Reactions of organomagnesium chloride com- 
plexes. Metal & Thermit Corp. 806 710 
Selenium rectifiers. Standard Telephones & 
Cables Ltd. 806 661 
Fungicidal compositions. Ethyl Corp. and Esso 
Research & Engineering Co. 806 535 


Sweetening petroleum naphtha. Standard Oil 
Co. 806 662 
Continuous bleaching of cellulosic textile mate- 

rials. Imperial Chemical Industries Ltd. 
806 536 

Production of uranium tetrafluoride. U.K. Atomic 
Energy Authority. 806 855 

Preparation of unsaturated aliphatic alcohols. 
Dehydag, Deutsche Hydrierwerke GmbH. 

806 619 

Method and apparatus for cooling various fluids 
and more particularly the air in aircraft flying 
at high speed. Usines Chausson S.A., Des. 

806 577 

British Petroleum 

and Ward, D 

806 667 

Heterocyclic polymethine dyes. Imperial Chemi- 
cal Industries Ltd. 806 817 

Sanitary deodorants and cleansers. Imperial 
Chemical Industries Ltd. 806 726 

Chromed pyrazolone monoazo_ dyes. Fair- 
weather, H. G. C. (General Aniline & Film 
Corp.). 806 668 
Germicidal compositions. Scottish Oils, Ltd., 
and Stewart, D. 806 791 

Organosilanes. Pierce Foundation, J. B. 806 538 

Stabilisation of furnace oil. M. W. Kellog Co. 

806 $18 

Plants for the aeration of liquids. Industrike- 
miska, A.B. 806 670 

Production of derivatives of 3,5-dioxopyrazoli- 
dines. Geigy, AG, J. R. 806 759 

Production of cyclopentadiene compounds. 
Younghusband Barnes & Co. Ltd., Mundy, 
C. W. A., and Malayan, C. R. [Addition to 
700 766.) 806 672 

Coating process. Deutsche Gold- Und Silber- 
Scheideanstalt, Vorm. Roessler. 806 540 

Preparation of cyanuric acid from wrea and/or 
biuret. American Cyanamid Co. 

Process and apparatus for sweetening water. 
Israel, State of Ministry of Development, and 
Zarchin, A. 806 727 

Preparation of phenthiazine derivatives. Soc. Des 
Usines Chimiques Rhone-Poulenc. 806 676 

Treatment of fibrous materials in the production 
of cellulose or semi-cellulose. Escher Wyss 
AG. 806 554 

Tubulous vapour generating, superheating and 
reheating units and an improved method of 
generating, superheating and reheating high- 
pressure, high-temperature vapour. Babcock 
& Wilcox Ltd. 806 763 

Corrosion resisting agitator. Pfaudler Co. 

806 764 
derivatives. 
806 729 

Farbenfabri- 


Production of lubricating oils. 
Co. Ltd., Moy, J. A. E., 


Halogenated benzo-1:3, oxazine 
Thomae GmbH, Dr. K 
Production of protective coatings. 
ken Bayer AG. 806 677 
Dyestuffs of the benzene-mono-azopyrazolone 
series and metal complexes thereof. General 
Aniline & Film Corp. 806 678 
Production of unsaturated polyester resins and 
of copolymers therefrom. Badische Anilin- & 
Soda-Fabrik AG. 806 730 
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TRADE NOTES 


Import Duties (Drawback) No. 
Order, 1958 


This order reduces from £3 15s to £ 
per ton the rate of drawback of cug 
toms duty on unrefined wood tar use 
in the manufacture of certain refine 
wood tar, but at the same time th 
quantity of unrefined wood tar in respeg 
of which drawback is allowable is im 
creased from 1 1/12 tons to 1 1/11 ton 
for each ton of exported refined woo 
tar. 

Agents Appointed | 

Ascalor (1948) Ltd., of Kelvin Way, 
Crawley, Sussex, have announced the 
appointment of Alexander Ross and Co, 
529 Sauchiehall Street, Glasgow C.3, 
their Glasgow agents. 


*Bisol’ Acetic Anhydride 

Distillers Company Ltd., Chemical 
Division, have reduced the price of 
*Bisol’ acetic anhydride as from 
November, and the minimum rate, [of 
10 tons, is £126 per ton, rising to £16§ 
per ton when ordered in 5 cwt. demk 
johns. For details of the full list of re 
vised prices, contact Mr. J. A. Harvey; 
Chemical Division, D.C.L. , 


New LC.I. Leprosy Drug 
Details of a new Imperial Chemical 
Industries drug, Etisul, which preliminary 
trials indicate may radically cut treat 
ment time for leprosy, have been 
announced at the Seventh International 
Congress on Leprology in Tokyo. 

The drug, Compound 15688 or dis 
ethyl dithiol isophthalate, was developed 
in the research laboratories of L-C.1.§ 
Pharmaceutical Division. A remarkablé 
quality of the drug is that it is effective 
when administered by inunction. 

Trials with Etisul are being carried 
out by Dr. T. F. Davey, of the Nigeriafl 
Leprosy Service Unit. 


Agents for Petrochemicals ~— 
Chemicals Trading Co. Ltd., of 102 
Bishopsgate, London EC2, have beef 
appointed exclusive U.K. agents fof 
Petrochemicals Co., U.S., producers of 
the water-soluble, anti-caking agents 
Petro AG, and Petro AG Special, which 
are used to treat powdered and crystals 
line chemicals. 





mailelielse) halite: 


equipment designed specially for 

@® THE TECHNICAL LIBRARY 

@ THE RESEARCH DEPT. 

@ FOR CFFICE OR PERSONAL USE 


Fully portable. 


The Contoura Photocopier was 
designed for efficiency at copying pages 
in books and periodicals, without loss 
of effectiveness with single sheets. 
The Contoura translucent air-cushion 
gives perfect contact on curved pages, 
simply and easily; and limitations of 
size and bulk are eliminated by placing 
the Contoura on top. Prices are 
right, too. 


Copies in under a minute 


CONTOURA PHOTOCOPIERS—Quarto £12/19, Foolscap £18/30, Double-Foolscap £29/42 
CONSTAT PROCESSORS (copies in 40 secs. by the ‘‘transfer’’ method) —9” £20. 14” fee 


Write or telephone to 


CONTOURA PHOTOCOPYING LTD., 56 Istington Pk. St., London N.1. (CAN 7900) 





ORROSION 
ON TROL 





For 


CONSULT 








Polythene, Rigid P.V.C., Perspex and Glass 
Laminates, Fume Hoods, Duct and Pipe Lines, 
Tanks and Tank Linings, Ventilators, Valves 


PLASTIC FILTERS LTD. 
HORSHAM, SUSSEX 


TELEPHONE HORSHAM 3075 


and Machined Fittings 
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